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1 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 


Environmental and Social Management Plan (Е5МР) is an instrument that details the measures to be 
taken during the implementation and operation of a project to eliminate or offset adverse 
environmental and social impacts, or to reduce them to acceptable levels; and the actions needed to 
implement these measures. ESMP consists of the set of mitigation, monitoring, and institutional 
measures to be taken during implementation and operation to eliminate adverse environmental and 
social impacts. The main objectives of ESMP are to: 


ө Provide details of Ше project impacts along with Ше proposed mitigation measures and Ше 
corresponding implementation activities; 
e Define the role and responsibilities of the Project Proponent, Contractor, Supervisory 


Consultants and other role players and effectively communicate environmental issues 
among them; 


ө Define a monitoring mechanism, reporting frequency and identify monitoring parameters to 
ensure that all the mitigation measures are completely and effectively implemented; 
ө Identify the resources required to implement Ше ESMP and outline the corresponding 


financing arrangements; and 
ө Ensure that Ше project will adopt COVID 19 best international standard operating 
procedures (SOPs) during the construction and operational phases. 


11 REGULATORY REQUIREMENTS 


Following is the regulatory requirements including national and international regulations to be 
considered in the project: 


National Laws, Regulations and Policies 
National Conservation Strategy, 1992 


National Environmental Policy (NEP), 2005 
National Forest Policy, 2001 

Pakistan Labour Policy, 2010 

National Climate Change Policy, 2012 

National Water Policy 2018 

National Sustainable Development Strategy, 2012 
National Action Plan for Covid-19 Pakistan 
Pakistan Penal Code, 1860 

Occupational Health 

Building Code of Pakistan 

Antiquities Act 1975 

International Labor Organization (ILO) 
Employment of Child Act, 1991 

Guidelines for Environmental Assessment, Pakistan EPA 
Solid Waste Management Guidelines (2005) 
National Gender Policy Framework 
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Provincial Laws, Regulations and Policies 
Sindh Strategy for Sustainable Development, 2007 


Sindh Drinking Water Policy, 2017 

Sindh Environmental Protection Act, 2014 

Sindh Environmental Protection Agency (Environmental Assessment) Regulations, 2021 
Sindh Environmental Quality Standards (SEQS), 2016 

Sindh Cultural Heritage Act, 1994 

Sindh Wildlife Protection (Amendment) Act, 2008 

Land Acquisition Act, 1894 (Sindh Amendment Act, 2009) 

Sindh Public Property Act, 2010 

Forest Act 1927 (Amended as Sindh Forest Act, 2012) 

Sindh Solid Waste Management Board (SSWMB) Act, 2014 

Sindh Factories Act 2015 

Sindh Fisheries (Amendment) Act 2011 

The Sindh Local Government Act 2013 and Sindh Local Government (Amendment) Act, 2019 
The Sindh Transparency and Right to Information Act, 2016 

The Protection against Harassment of Women at the Workplace (Amendment) Act, 2022 
Transgender Persons (Protection of Rights) Act, 2018 

Employment of Children Act, 1991 

Labor Laws as part of Constitution of Pakistan 1973 

Hazardous Substances Rules, 2014 

The Sindh Minimum Wages Act, 2015 

The Sindh Occupational Safety and Health Act, (2017) 

Sexual Violence Response Framework, Government of Sindh 2020- 2024 


International Convention, Protocols and Obligations 
Convention on Wetlands (RAMSAR Convention), 1971 


Bonn Convention-The Convention on Conservation of Migratory Species of Wild Animals, 1979 
Convention on International Trade of Endangered Species of Flora and Fauna (Cites)-1979 

The Basel Convention, 1989 

The Rio Declaration, 1992 

United Nation Framework Convention on Climate Change (UNFCCC), 1992 

Sustainable Development Goals (SDGs) — 2015-2030 

Paris Agreement, 2016 


Applicability of World Bank Safeguard Policies 
OP 4.01 Environmental Assessment 

OP 4.04 Natural Habitats 

OP 4.12 Involuntary Resettlement 

OP 4.36 Forestry 

Labor Influx 

WB EHS Guidelines 

World Bank Group Gender Strategy (2016-2023) 
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1.2 INCLUSION OF ESMP IN BIDDING/ CONTRACT DOCUMENTS 


The ESMP will be included in the bidding/contract documents and their implementation will be a 
contractual binding for the contractors. 


1.3 INSTITUTIONAL ARRANGEMENTS 


The proposed organizational structure for the implementation of the ESMP 15 presented in Figure 1.1 
and roles and responsibilities of key role players are given in Table 1.1. 


Responsible for 


Review and Approval of World Bank regulation of 


oafeguard Documents implementation of 
ESMP 


Overall responsible 
to look after the Sindh Mass Transit 
| Project. Authority (SMTA) 
implementation Proiect Director 


M & E Consultant 


Overall responsible Environmental and Social 


to look alter Safeguard Unit 
environmental and HSE Specialist, Social Development 
social issues opecialist and Gender Specialist 


Regulatory Authority 
(Sindh-EPA) 


| DAR - NESPAK JV 

| 876 Tor Contractor (Design & Supervision 

implementation of С d 
ESMP onsultan 


Figure 1.1: Institutional Arrangement for Implementation of ESMP 


The SMTA will monitor and coordinate all project implementation activities. The Project Director, 
will be responsible for all aspects of project implementation including financial management, 
procurement, recruitment of staff, consultants and contractors, and overseeing the implementation of 
ESMP. 


Environmental and Social Safeguard Unit (ESSU)- SMTA 


Environmental and Social Safeguard Unit (ESSU) will be established under SMTA, consisting of the 
following staff: 


ө Environment, Health and Safety Specialist 
ө Social Development Specialist 
ө Gender Specialist 
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Overall responsibilities include: 


To ensure implementation of mitigation measures proposed in EMP during the construction and 
operational phase of the Project; 

To organize monitoring of ambient air quality, water and noise. In case, the noise and emission 
levels exceed the acceptable levels; a penalty or ban must be enforced; 

To develop operational guidelines and implementation schedule; 

Receiving complaints from nearby community and assisting the local authority including liaison 
with SEPA; 

Ensuring availability of committed human resources and sufficient budget for successful 
implementation of EMP; 

To ensure that the proposed project is implemented in an environment friendly manner, 
Maintaining interface with the other lined departments/stakeholders; and 

Reporting to the SEPA on status of EMP implementation. 


Design & Supervision Consultant (DAR – NESPAK JV) 
Overall responsibilities of Construction Supervision Consultant include: 


Supervising, facilitating and coordinating implementation of environmental and social plans 
including ESMP; 

Ensuring that contractors follow Sindh EPA regulations, World Bank Safeguard Guidelines and 
Policies, and other requirements mentioned in the ESMP; 

Identifying any issues of non-compliance and maintain a record; 

Suggesting mechanisms to link contractor performance in relation to the ESMP to the timing of 
financial payments, incentives or penalties; 

Interacting with stakeholders for their concerns about the construction activities. 

Assisüng Project Director in addressing and resolving environment-related complaints and 
grievances; 

Identifying and preparing environmental training materials and conducting environmental 
trainings; and 

Reviewing ESMP and revising it 1f required. 


Contractors 


Contractor(s) are also required to appoint the following staff for the implementation of ESMP in the 
field, particularly the mitigation measures. 


Environmental Coordinator 

Social Safeguard Specialist 

Occupation Health and Safety Specialist 
Human Resource Officer 

Community Liaison Officer 

Social Development Expert and 

Doctor / Paramedic 


The contractor will develop site specific management Plans addressing towards health, safety and 
environment and social issues including gender and get them approved by the SMTA. The contractor 


will also be responsible for training of its staff in the environmental/social and gender issues before 


the commencement of the construction works ш consultation with ESSU. The construction contract 


will have appropriate clauses to bind the contractor for the above obligations. 
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Monitoring and Evaluation Consultant (M & EC) 

MEC will be recruited by SMTA to carry out independent monitoring of implementation of ESMP. 
Тһе MEC will have environmental, social and gender experts and shall carryout third party 
monitoring of the project. MEC will also carry out regular observation of implementation of ESMP 
carried out by the contractor. 


14 ENVIRONMENTAL MANAGEMENT 


Mitigation Plans 


Mitigation and management plans shall be prepared on the basis of the detailed impact assessment and 
recommended measures. These plans shall be project-specific and shall be prepared by contractor 
prior to the commencement of construction activities. These plans will be reviewed and approved by 
SMTA. A brief description of each of these plans 15 provided below: 


Erosion and Drainage Control Plan will be prepared by the contractor on the basis of the mitigation 
measures given in ESMP. The Plan will be submitted to SMTA for review and approval before 
contractor mobilization. 


Pollution Prevention Plan will be prepared and implemented by the Contractor on the basis of WBG 
EHS Guidelines (2007), as well as the mitigation plans given in ESMP. The Plan will be submitted to 
the SMTA for review and approval before contractor mobilization. 


Waste Disposal and Effluent Management Plan will be prepared and implemented by the 
Contractor on the basis of WBG EHS Guidelines (2007), as well as the mitigation plans given in 
ESMP. The Plan will be submitted to the SMTA for review and approval before contractor 
mobilization. 


Traffic Management Plan will be prepared by the Contractor on the basis of the mitigation plans 
given in ESMP, after discussion with SMTA and authorities responsible for roads and traffic. The 
Plan will be submitted to the SMTA for their review and approval before contractor mobilization. 


Borrow Area Management and Restoration Plan for management and restoration of borrow areas 
will be prepared by the Contractor on the basis of requirements described in the mitigation plans. This 
Plan will aim at minimizing the environmental and social impacts during borrowing activities and 
restoring as much as possible the original natural situation of these sites by various measures (refill, 
leveling or smoothening). Restoration methodologies will be included in the Plan. The Plan will be 
approved by the SMTA. 


Drinking Water Supply and Sanitation Plan: Separate water supply and sanitation provisions will 
be needed for the temporary facilities, labor camps and workshops, in order not to cause shortages 
and/or contamination. The Plan will be submitted to the SMTA for review and approval before 
contractor mobilization. 


Construction Camp Management Plan will be prepared by the Contractor on the basis of the 
mitigation plans given in ESMP. The Plan will include the camp layout, details of various facilities 
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including supplies, storage, and disposal. The Plan will be submitted to the SMTA for review and 
approval before camp establishment. 


Fuel and Hazardous Substances Management Plan will be prepared by the Contractor on the basis 
of mitigation plans given in ESMP and in accordance with the standard operating procedures, relevant 
guidelines, and where applicable, material safety data sheets. The Plan will include the procedures for 
handling oils and chemical spills. The Plan will be submitted to the SMTA for review and approval 
before contractor mobilization. 

Emergency Preparedness Plan will be prepared by the Contractor after assessing potential risks and 
hazards that could be encountered during construction of road. The Plan will be submitted to the 
SMTA for review and approval before contractor mobilization. 


Communication Plan will be prepared by the contractor to demonstrate how they will communicate 
with local community leaders, provide details regarding employment opportunities, and traffic 
management throughout the construction period. The contractor's communication plan should define 
a process for receiving, recording and responding to complaints and also monitoring of the success of 
any responsive action taken to prevent the escalation of any conflicts. 


Camp Site Restoration and Rehabilitation Plan will be prepared by the contractor. The main areas 
to be considered for site restoration & rehabilitation include the construction area, campsite area, 
temporary tracks; land used for vehicles, material stores etc. These areas should be restored to their 
original condition with the maximum possible effort. The restoration work comprises the removal of 
temporary construction works and removal of any fences installed and levelling of the area (wherever 
required) etc. The following procedures will be adopted for the restoration of the project site and 
nearby sites: 


ө АП temporary construction built for Ше site development will be removed; 

ө Site for construction camps will be restored to its original (pre-construction) condition as 
much as possible; 

ө АП the toxic and hazardous chemicals/materials will be completely removed from Ше site. 


Efforts will be made to completely remove the oils and chemical spills which occurred 
during the construction stage; 

ө Any debris from Ше construction site will be removed properly from Ше site and disposed 
of in an environmentally friendly manner; and 

ө АП fencing and gates will Бе removed and pits will be backfilled; and 
Whole of the site will be covered with the original soil and plantation will be done, 
wherever required. 


To achieve the above objectives, the Contractor will prepare a Camp Site Restoration. & 
Rehabilitation Plan well before the completion of the construction activities and submit to SMTA 
through the SC for approval. Finally, after the completion of the restoration process, SMTA through 
the representatives of the Environmental Management and Monitoring Cell and other community 
members will inspect the site and give restoration clearance to the Contractor. 


Spoil Disposal Areas Management and Restoration Plan will be prepared by the Contractor. The 
Plan will describe the procedures for spoil management, transportation and disposal at the selected 
site(s). The Plan will also describe the procedures for systematically disposing the spoil at the disposal 
site. This Plan would aim at minimizing the environmental and social impacts during disposal 
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activities and restoring as much as possible the original natural situation of these sites by various 
measures (landscaping, leveling or smoothening). The Plan will include measures to avoid land/soil 
erosion and landslides. Restoration methodologies will be included in the Plan. The Plan would be 
approved by the SC and a landscape architect assigned by SMTA. 


Occupational Health and Safety Plan will be prepared and implemented by the Contractor on the 
basis of the WBG EHS Guidelines (2007) and other relevant standards. The plan also includes the 
transportation/movement, storage and usage of explosive materials in compliance with Explosive Act, 
1884, Explosive Rules, 2010 and В55607 (British Standards). The Plan will be submitted to the 
SMTA for review and approval before contractor mobilization. 


15 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 


The impacts, mitigation measures, monitoring indicators, frequency and responsibility has been 
documented in ESMP and given in Table 1.1. 
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5 | • де • 


Table 1.1: Environmental and Social Management Рап 


POTENTIAL ENVIRONMENTAL IMPACTS 


Responsibility 


Pre-Construction / Design Phase 


ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 


Drainage 
Improper drainage may cause deterioration of 
structure and poor travelling conditions. 


Topography 
The topography of the project area will 
change due to the construction of project. 
Seismic Hazard 
The Project Area is located in Seismic Zone 
2B, where 2B (upper limit of moderate 
damage) represents peak horizontal ground 
acceleration from 0.16 to 0.24 g. In this Zone, 
designing of various types of structures 
should be done on the basis of Peak Ground 
Acceleration (PGA). A low to moderate 
intensity earthquake impacting the project 
site can adversely impact the development. 
Flora 
During the pre-construction phase, activities 
such as installation of construction camps, 
construction of temporary roads and 
mobility of construction staff may damage 
the local vegetation/trees. As the heavy 
machinery and camps will be moved and 


Ensure that the existing drainage system is clean and free from 
debris and can withstand the storm water generated during rainfall 
and relocation/ new drains shall be designed considering rainfall 
intensity, land use pattern, topography of the project and 
catchment of the adjacent area, and type of structures within the 
project area. 

Visual changes to the topography will be of permanent but 
slightly adverse in nature and need no mitigation measures except 
that the project design should consider aesthetic concerns. 


The proposed project and the associated structures should be 
designed and constructed as per Seismic Building Code of 
Pakistan 2007 (SBC-07) to comply with minimum requirements 
for seismic safety of structures. 


The Depots shall be planned and designed in such a way that the 
tree cutting shall be avoided. 

The camps, mobility of machinery and construction of any 
temporary road shall be proper planned and well designed to 
avoid any loss to local green cover; 

It is recommended to establish the construction camps where 
minimum ог no vegetation exists; 

Similarly, the alternate points for camps are recommended where 


Design 
Consultant 


SMTA 


SMTA 


SMTA 
SMTA 


Page 8 of 49 


Design 
Consultant 


Design 
Consultant 


Design 


Consultant 


Karachi Mobility Project (Yellow ВКТ) – PK-SMTA-361710-CW-RFB 
Procurement of Package - 1: Construction of Depot 1 and Depot 2 


___Responsibility — 
Impacts Mitigation Measures 


installed, which require significant space due 
to which available vegetation is expected to 
be removed. 

The trees and shrubs, coming within the 
ROW may be affected including mature and 
sub-mature tree/plants species will be 


disturbed during the construction phase of 
the Project. Trees act as a binding force as 


their roots are spread in the soil, which helps 
to keep the soil intact. With the removal of 
trees, this binding force will be vanished and 
the soil will be liable to increased erosion. 


Layout Planning & Design 
To ensure safe and efficient functioning of 


the facility. 


ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 


no loss of vegetation is expected; 

The location of construction camp will be selected so, as to have 
limited environmental effect during construction phase and to 
reduce the cost and land requirement; 

Cutting of trees and disturbance of green patches shall be avoided, 
as far as possible so, that negative effects on the process of natural 
regeneration of species are minimized and possible alternate route 
must be considered for proposed road, in which minimum 
ecological and environmental losses are expected; 

Incorporate technical design measures to minimize removal of 
trees and loss of green land, if possible such as change in 
alignment; 

Utmost effort shall be made in the design to save as many trees as 
possible and minimize the loss of vegetation; 

A tree plantation program shall be formulated with the 
recommendations and technical support of concerned authority or 
Forest Department; 

As a principal, ten trees shall be planned as a compensation in 
place of falling of one tree in consideration of mortality 1.e. 1:10; 
SMTA shall implement the program with the help of Forest 
Department or concerned authority and with the consultation of 
concerned consultant ecologist; 

The implementing department shall involve the local communities 
for carrying out plantation, to develop ownership and to educate 
them; and 

The indigenous trees most suited to the tract should be re-planted 
and reforested. 


АП structural, layout and engineering design of the project should | Contractor Construction 
be in strict accordance with the applicable national and 
international byelaws and positive impact of permanent nature. 


Supervision 


& Design 


Consultant 
(CSDC) & 
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LL Responsibility ____ 
Impacts Mitigation Measures 


EL мА 


Acquisition and Resettlement The Land Acquisition Act (LAA) of 1894 is the main law regulating Design SMTA‏ ا 
The proposed project will be developed on land acquisition for public purpose. This impact can be mitigated by Consultant‏ 
Government Land on the existing and ensuring compliance of Land Acquisition Act, 1894, addressing‏ 
available ROW community grievances on priority basis and timely compensation to‏ 
affectees. The process of land acquisition and compensation should be‏ 


In case of additional land required, the detail | followed in a transparent manner to minimize the impacts to provide 


of land under the impact and record of judicious compensation to the displaced by providing sufficient budget 

ownership status will be prepared by the in the project cost. According to Land Acquisition Act 1894, the 

Revenue Department. following points are to be considered while determining compensation 
for the project affectees: 


The market value of land at the date of publication of notification 
under section 4 sub section (1); 

The damage sustained by the person interested, by reason of the 
taking of any standing crops, or trees which may be on the land at 
the time of the collector's taking possession thereof; 

The damage if any sustained by the person interested at the time 
of the collector's taking possession of the land by reason of 
acquisition injuriously affecting his other property, moveable, or 
immoveable, in any other manner, or his earning; and 

As a consequence of the acquisition of the land by the collector, 
the person affected 15 compelled to change his residence or place 
of business, the reasonable expenses incidental to such change. 


Therefore, compensation should be made to the affected people as per 
Land Acquisition Act, 1894, provincial rules and World Bank 
Operational Policies, OP 4.12 and market value for the loss of assets. 
Adequate budget will be provided in the Project cost for this 
compensation. 
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______Кезропа вину | 
Impacts Mitigation Measures 


— hu Acquisition —— Land It is n——— foremost option to establish the construction camps at the — SMTA 
The Contractors will require temporary land acquired land to eliminate the issues of land leased etc. however, Consultant 


if this option 15 not feasible than the land for above mentioned 
facilities should be selected and leased prior to the start of 
construction phase. 


for: 


The development of Contractor camps 
and facilities 1.e. storage, workshops, 


| : Land for above mentioned facilities will be directly rented from 
equipment parking and washing areas; 


| the private landowners by Фе Contractors. The provisions of Ше 
Aggregate quarries; and Land Acquisition Act (LAA), 1894 will not be involved as the 
е гоай s/tracks for haulage, acquisition of the land will be temporary and will be covered by 
اہ شر ات‎ short-term lease agreements between Ше landowners апа 
Contractor. Rental terms should be negotiated to the satisfaction 
of the concerned landowners and the agreement should be in local 
establishment of one Contractor's camp language to make the process clear. 

facilities will be 1500т at the different 


locations. Land utilization for Project In addition, these project facilities should be located at a minimum 


The approximate area required for the 


activities and subsequent operation of Project | distance of 500 meters from the existing settlements, built-up areas, 
may induce temporary as well as permanent | archaeological and cultural monuments (if any) as the case may be. 
changes in the existing land use pattern. Prior to the commencement of the construction activities, the 
Moreover, the contractor will provide the Contractor should submit a construction camp development / 
estimated quantity of excavation material management plan to the Engineer-incharge and the SEPA (if required) 
during the construction phase. for its scrutiny and approval. As far as possible, vacant available land 
i.e. areas not under commercial or residential use and natural should be 
used for setting up the contractor camps. 
Impact on Commercial, Moveable If there 18 any impact on Commercial, Moveable Structure and Design SMTA 


Structures and Livelihood Livelihood than: Consultant 
" Livelihood restoration plan іп CLRP shall be provided to mitigate 

the adverse impacts on livelihood and restoration of commercial 

activates will be monitored; 
= Compensation of the structures should be evaluated and provided 


The proposed Depot-1 and Depot-2 will be 
constructed on vacant lands and there is no 
commercial activity at the proposed sites of 
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___Responsibility — 
Impacts Mitigation Measures 


depots. as per market rates; 
Affected Persons (APs) should be compensated on full 
replacement cost of each category to construct a new structure of 
the same type; 
Compensation of livelihood disturbance should be provided for 
the period of construction of commercial activities; 
The effort will be made through changes in design to avoid the 
sensitive and religious structures and to minimize the issues at 
possible extend. If needs demolishing, a mechanism will be 
developed for the restoration of these structures during the 
detailed design and during construction with the community 
consultation; and 
Proper consultations and coordination's with APs during 
resettlement process. 


Impact on Community and Religious Effort will be made by making changes in design to avoid the sensitive 
Structures and religious structures and to minimize this issue upto possible extent. | Consultant 
The community and religious structures are If this issue is unavoidable, a mechanism will be developed for the 


very sensitive to impact and need special care | restoration of these structures with the community consultation and 
during execution of the project because religious leaders. 
people are of the opinion that these structures 


might not be rebuilt if once demolished. A 
mosque falls in the required RoW of the 
proposed project. Shifting and demolishing of 
these structures may cause serious social 
issues. 


Public Utilities If there is any impact on Public Utility than: Design CSDC & 


The proposed Depot-1 and Depot-2 will be Consultant SMTA 
" The provision of relocation/rehabilitation in the design and 


constructed on vacant lands and there is no 
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___Responsibility — 
Impacts Mitigation Measures 


Public Utility at the proposed sites of depots. project budget for the relocation of the existing public utilities 
wherever required shall be finalized in consultation with the 
concerned department; 

During the pre-construction phase, close coordination between 
contractor, consultant and stakeholders of all utilities is necessary 
to avoid any mishaps at project sites. In particular, wherever the 
PARCO, PRL, NRL,PTCL, SSGC, KE and KW &SB lines are 
lying, high level precautions shall be taken in liaison with these 
departments to avoid any possible damage which may impact the 
delivery of the project; 

Utilities shall be relocated and rehabilitated well ahead of start of 
construction works to avoid any inconvenience to the public; 

If utilities are accidentally damaged during construction, it shall 
be reported to the SMTA and utility authority, and repairs will be 
arranged immediately at the contractor's expense; 

The Project Team will conduct an extensive public information 
campaign and inform the public about any disruptions in advance, 
and their relocation/repair will be ensured in shortest possible 
time; and 

Timely public notification of unexpected disruption of services. 


| Construction Phase | Phase 


Traffic Management A traffic management асаана -Таша ман may be formulated with close Contractor MEC, CSDC 
& ESSU 
(SMTA) 


Traffic problems may arise for the coordination of SMTA and traffic police department and strictly 
implemented and monitored during the entire construction phase; 
Movement of vehicles carrying construction materials and 
equipment/machinery will be restricted during the daytime to 
reduce traffic load and inconvenience to the local population; 


commuters and transporters travelling to the 
proposed areas. The problems will include 
traffic jams and inconvenience to the public 


passing nearby the project area. It will also Construction vehicles, machinery and equipment will be parked at 
increase traffic load on the access roads designated areas (at construction camps site) to avoid un- 
ultimately deteriorating the existing condition necessary congestions along the major roads; 

of the roads. The movement of vehicles along The speed of the vehicles will be controlled (at 30 to 40 km/hr) to 
reduce the probability of severe accidents, soil erosion, debris 


the haulage routes will cause soil erosion, 
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___Responsibility — 
Impacts Mitigation Measures 


debris flow, dust emissions, vibrational flows due to vibrations and dust emission; 

impacts, etc. Considering these Damages of roads due to construction vehicles will be instantly 
repaired and/or compensated after the completion of work; 

Proper sign boards should be provided for smooth flow of traffic; 
Period of construction and area / location of construction site shall 


а | be informed to public in general and specifically to local 
irreversible. The impact significance is residents; and 


consequences, this impact can be categorized 
as direct, moderate, site-specific, medium 
term, temporary, medium probability and 


medium adverse. Any closure of the roads (especially main roads) and deviations / 
diversions proposed should be informed to the riders through 
standard signs and displays. 


Resource Conservation Use potable water bowsers for construction works and mineral Contractor 
Resources involved in the construction of water bottles/ gr ound water for drinking purpose; | 

proposed Project would include water, fuel Plan for the provision/purchase of adequate insulation to reduce 
heat loss through batching plants; 

Reduction of wastage of water through training of workers 
involved in water use; 

Reuse of construction waste materials may be adopted wherever 
in the Project Area and in certain cases may possible; 

disturb the existing water supplies in the Diesel and fuels with low sulphur content should be used to 
Project Area. Construction material to be operate construction machinery and equipment; 

The efficient and well maintained equipment and machinery 
should be used; 

The equipment and machinery should be turned off when not in 
use; 

and structural steel etc. Almost all the Ensure adequate insulation to reduce heat loss through batching 
materials to be used in the construction of plants; 


proposed Project are non-renewable and Regularly monitor CO and CO» content of the flue gases to verify 
therefore their efficient use is necessary for that combustion systems are using practical excess air volumes; 
and 

A good camp design and an efficient worksite management plan 
can help the contractor to reduce the water demand, wastewater 


and construction materials. (SMTA) 
Excessive water consumption by the 


construction staff may stress water resources 


used for construction includes coarse 
aggregates, fine aggregates, asphalt, cement, 
lining material, earthworks, reinforcement 


the future use. 


Fuel will be used to operate construction 
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machinery. Efficient use of energy resources 
is important to reduce air emissions. For 
conservation of energy, efficiency of the 
engines and burning processes is important. 


Community Health and Safety 
Community health and safety issues during 
the construction of proposed project may 
include dust, noise, and vibration from 
construction vehicle transit, and 
communicable disease associated with the 
influx of temporary construction labor. 
Significant community health and safety 
issues associated with the project may also 
include: 

ө Pedestrian safety 

e Traffic safety 

ө Emergency preparedness 


The construction activities and vehicular 
movement at construction sites may result in 
roadside accidents particularly inflicting local 
communities who are not familiar with 


presence of heavy equipment. Quality of 


groundwater and surface water resources 
available in the nearby local communities 
may be affected due to the construction 
activities, oil spillage and leakage, roadside 
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___Responsibility — 


Impacts Mitigation Measures 


and solid waste volumes to the lowest levels. 


Provision of safe corridors along the proposed depots and Contractor 
construction areas, and safe crossinəs (preferably over or under 
the passage) for pedestrians and bicyclists during the construction 
phase. Crossing locations should take into account community 
preferences, including those related to convenience or personal 
safety; 

Installation and maintenance of speed control and traffic calming 
devices at pedestrian crossing areas especially near the 
settlements; 

Installation and maintenance of all signs, signals, markings, and 
other devices used to regulate traffic, specifically those related to 
pedestrian facilities or bikeways; 

Setting of speed limits appropriate to the road and traffic 
conditions; and 

An emergency preparedness and response plan in coordination 
with the local emergency service centres to provide timely first 
aid response in the event of accidents and hazardous materials 
response in the event of spills. 

Instruct foremen to strictly restrict the entry of un authorised 
persons, particularly children, from the construction sites; 
Timely public notification on planned construction works; 

Close consultation with local communities to identify optimal 
solutions for diversions to maintain community integrity, access 
and social links; 

Reducing the impacts of vector borne diseases on long-term 
health effect of workers should be accomplished through 
implementation of diverse interventions aimed at eliminating the 


& سے 
ESSU‏ 
(SMTA)‏ 
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accidents, etc. The proposed project will also 
have potential of air (dust pollution), noise 
and vibration impacts on nearby community. 
The labor works with different transmittable 
diseases (HIV/AIDS, COVID-19, etc.) may 
cause spread out of those diseases in the local 
residents. The construction areas located near 
the residential/settlements may cause 
accident for the people moving near to these 
areas. 


Occupational Health and Safety 
Occupational Health and Safety (OH&S) 
issues associated with the construction of 
proposed project will primarily include 
physical hazards; chemical hazards; and 
noise. 


Physical Hazards: Construction workers can 
be exposed to a variety of physical hazards, 
principally from operating machinery and 
moving vehicles but also working at 
elevation on roofs, ramps and overpasses. 
Other physical hazards (e.g. exposure to 
weather elements, noise, work ш confined 
spaces, trenching, contact with overhead 


power lines, falls from machinery or 


structures, and risk of falling objects). 
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factors that lead to disease, which includes: Prevention of larval 
and adult propagation of vectors through sanitary improvements 
and elimination of breeding habitat close to residential areas and 
by eliminating any unusable impounding of water; 

The communicable disease of most concern during construction 
phase, like Sexually-Transmitted Disease (STDs) such as 
HIV/AIDS, COVID-19 will be prevented by successful initiative 
typically involving health awareness; education initiatives; 
training heath workers in disease treatment; immunization 
program and providing health service. 


IFC guidelines shall be followed for Occupational Health and 
Safety, however, in general following shall be considered; 


Moving Equipment and Traffic Safety: 
Establishment of work zones to separate workers on foot from 


traffic and equipment by; 

Routing of traffic to alternative roads when possible; 

Where worker exposure to traffic cannot be completely 
eliminated, use of protective barriers to shield workers from 
traffic vehicles, or installation of channelling devices (e.g. traffic 
cones and barrels) to delineate the work zone; 

Regulation of traffic flow by warning lights, avoiding the use of 
flaggers if possible; 

Reduction of maximum vehicle speeds in work zones; and 


Training of workers in safety issues related to their activities, such 
as the hazards of working on foot around equipment and vehicles; 


and safe practices for work at night and in other low-visibility 
conditions, including use of high-visibility safety apparel and 
proper illumination for the work space (while controlling glare so 
as not to blind workers and passing motorists). 


___Responsibility — 


Implementation 


Contractor 


(SMTA) 
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The falls during inspection or maintaining Elevated and Overhead Work: 
pile rigs, steel fixing during erection of The area around which elevated work is taking place should be 
framework and other related activities. Eye barricaded to prevent unauthorized access. Working under 
7 personnel on elevated structures should be avoided; 
injury can be caused by stone or metal ER 7 . 
dee Fagard of heme nic be Gall Hoisting and lifting equipment should be rated and properly 
P iux ھ08۷0‎ ۶ٰ ۶۳ maintained, and operators trained in their use. Elevating platforms 
objects, major hand-arm and whole body should be maintained and operated according to established safety 
vibration hazards, skin and respiratory tract procedures including use of fall protection measures (e.g. 
irritation from exposure to cement dust, railings); equipment movement protocols (e.g. movement only 
overexertion and awkward postures etc. will when the lift is in a retracted position); repair by qualified 
be another impact. Welding hazards include individuals; and installation of locks to avoid unauthorized use by 
electric shock, fumes and gases, fire and ہی‎ спори 
| | ۱ یت‎ Ladders should be used according to pre-established safety 
usd SOUS falls пот height, eye and head procedures for proper placement, climbing, standing, as well as 
injuries etc. the use of extensions; and 
Provide appropriate personal protective equipment (PPE) in 
Other impacts will be fall from height, conjunction with training, use, and maintenance of the PPE. 
contact with heavy electrical and mechanical | 
equipment, equipment failure, uncontrolled Fall Protection protection | | 22 
| | Implementation of а fall protection program that includes training 
movement, unguarded moving mechanical bap e ! : | 
| | in climbing techniques and use of fall protection measures; 
equipment parts, fatigue, unbalanced load, inspection, maintenance, and replacement of fall protection 
falling objects, hand injury, slip and trip equipment; and rescue of fall-arrested workers, among others; 
hazards, wind / storm activity, injury from Establishment of criteria for use of 100 percent fall protection 
releasing load too soon etc. Operating (typically when working over 2 meters above the working 
mechanical and electrical equipment will surface, is کت‎ extended to 7 4... оп = | 
trigger the H&S issues e.g. struck by moving activity) . The fall protection system 5 ой e appropriate tor the 
hic] h | | | structure апа necessary movements, including ascent, descent, 
vehicles or other equipment, slips or trips, and moving from point to point; 


1 IFC Environmental, Health, and Safety Guidelines- TOLL ROADS 
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struck by flying objects, such as dirt or Safety belts should be not less than 16 millimetres (mm) (5/8 
splashed fluids, caught 1 1n pinch points, shear inch) two-in-one nylon or material of equivalent strength. Rope 
points, crush points, falling from machine etc. safety belts should be replaced before signs of aging or fraying of 
I ۱ 7 fibres become evident; апа 
The proposed Project Area 1s also sensitive 
{ the | P МИ 7 When operating power tools at height, workers should use а 
RON e law and order point of view and the second (backup) safety strap. 
security as well as the safety of the 
Contractor and Consultant staff will be a Control of chemical hazards: 
concern. Use of millers and pavers with exhaust ventilation systems and 
proper maintenance of such systems to maintain worker exposure 
Chemical Hazards in proposed project to crystalline silica (millers and grinders) and asphalt fumes 
аа | (pavers) below applicable occupational exposure levels; 
construction may be principally associated - "EM 
۱ i ۱ Use of Ше correct asphalt product Гог each specific application, 
with exposures to dust during construction and ensuring application at the correct temperature to reduce the 
and demolition activities; exhaust emissions fuming of bitumen during normal handling; 
from heavy equipment and motor vehicles Maintenance of work vehicles and machinery to minimize air 
during all construction activities; diesel fuel emissions; 
used as a release and cleaning agent for Reduction of engine idling time at active construction sites; 
paving equipment and in generators; and Use of extenders or other means to direct diesel exhaust away 
handli 8 f bit from the operator; 
۳۷۷۶۷۷۷ًگ0‎ 70 Use of protective clothing when working with cutbacks (a mixture 
of asphalt and solvents for the laying of pavement), diesel fuel, or 
Noise: Construction and maintenance other solvents; and 
personnel may be potentially exposed to Provide appropriate personal protective equipment (PPE) in 
extremely high levels of noise from heavy conjunction with training, use, and maintenance of the PPE. 
equipment operation and from working in ۱ ۱ | 
oan | | Furthermore, Ше noise reduction options that should be considered 
proximity to vehicular traffic. As most of whighanclude: 
these noise sources وت‎ be prevented, = Selecting equipment with lower sound power levels; 
control measures should include the use of = Installing suitable mufflers on engine exhausts and compressor 
personal hearing protection by exposed components; 
personnel and implementation of work = Installing vibration isolation for mechanical equipment; 


ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN Page 18 of 49 


Karachi Mobility Project (Yellow ВКТ) – PK-SMTA-361710-CW-RFB 
Procurement of Package - 1: Construction of Depot 1 and Depot 2 


___Responsibility — 
Impacts Mitigation Measures 


rotation programs to reduce cumulative Providing noise protection PPEs (ear plugs/ear muffs) to the 
exposure. construction workers; 
Re-locating noise sources to less sensitive areas to take advantage 
In addition, disasters such as earthquakes and T 07/6 ae ие, | 
۱ Developing а mechanism to record апа respond to complaints; 
fires may occur. Lack of Emergency "e 
Response Plan (ERP) or an inefficient Regular monitoring of noise levels at active sites or near noise 
response plan may lead to an accident or producing equipment/machinery and compare it to the available 
critical injury. occupational noise standards. 
No employee should be exposed to a noise level greater than 85 
dB (A) for a duration of more than 8 hours per day without 
hearing protection. ? 
Monitoring of OHS Activities: 
During the construction phase of proposed project, occupational 
health and safety monitoring programs of the contractor (s) should 
verify the effectiveness of prevention and control strategies. The 
selected indicators should be representative of the most 
significant occupational, health, and safety hazards at the 
construction site and camps, and the implementation of 
prevention and control strategies. The occupational health and 
safety monitoring program should include: 
Regular inspection and testing of all safety features and hazard 
control measures focusing on engineering and personal protective 
features, work procedures, places of work, installations, 
equipment, and tools used; 
Surveillance of the working environment: The contractors should 
document compliance using an appropriate combination of 
portable and stationary sampling and monitoring instruments. 


? IFC General Environmental, Health, and Safety Guidelines 


ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN Page 19 of 49 


Karachi Mobility Project (Yellow ВКТ) – PK-SMTA-361710-CW-RFB 
Procurement of Package - 1: Construction of Depot 1 and Depot 2 


___Responsibility — 
Impacts Mitigation Measures 


Monitoring and analyses should be conducted according to 
internationally recognized methods and standards. Monitoring 
methodology, locations, frequencies, and parameters should be 
established individually for each Project following a review of the 
hazards; 

Continuous and efficient surveillance of worker's health during 
the entire construction phase by the nominated officials of 
contractors; and 

Training: Training activities for employees (construction 
contractor & supervision consultant staff) and visitors should be 
adequately monitored and documented (curriculum, duration, and 
participants). Emergency exercises, including fire drills, should be 
documented adequately. Service providers and contractors should 
be contractually required to submit to the employer/ adequate 
training documentation before start of their assignment. 

General Mitigation Measures for OHS of Workers and 
Community during Construction Phase: 

Complying with the safety precautions for the construction 
Workers as per International Labour Organization (ILO) 
Convention No. 62, as far as applicable to the Project Contract; 
Formulation of layout plan for camp site, indicating safety 
measures taken by the contractor, e.g. firefighting equipment, safe 
storage of hazardous material, first aid, security, fencing, and 
contingency measures in case of accidents; 

Work safety measures and good workmanship practices are to be 
followed by the contractor to ensure no health risks for labourers; 
Provision of adequate sanitation, washing, cooking and dormitory 
facilities including light up to satisfaction; 

Proper maintenance of facilities for workers shall be monitored; 
Provision of protective clothing for labourers handling hazardous 
materials, e.g. helmet, adequate footwear for bituminous 
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pavement works, protective goggles, gloves, etc. Ensure strict use 


Air Quality 

Air quality will be affected by dust fugitive 
emissions and debris from construction and 
demolition activities; unpaved surface and 
construction vehicles. Emissions may be 
carried over longer distances depending upon 
the wind speed, direction, temperature of 
surrounding air and atmospheric stability. 


Air pollution will be generated mainly from 


the following activities: 


= бие clearance and Demolition of 
existing structures will result in dust and 
debris contributing in standard 
particulate matter (РМ о and РМ 25); 

" Procurement transport and handling of 
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of wearing these protective clothing during work activities; 
Contractor will ensure the provision of medicines, first aid kits, 
ambulance etc. at the camp site; 

Provision of proper safety and diversion signage, particularly at 
sensitive/accident-prone spots; and 

Disasters such as earthquakes, flooding, due to heavy rain and 
other manmade disasters such as fires may occur, and that must 
be considered for minimizing their impacts. Therefore, an 
Emergency Response Plan for earthquakes and manmade 
disasters should be developed in consultation with the 
construction contractor and Rescue Services. 

Construction Camp Management Plan (CCMP) and effective 
implementation of GRM may reduce this impact. 

All vehicles, machinery, equipment and generators used during 
construction activities should be kept in good working condition 
and be properly tuned and maintained in order to minimize the 
exhaust emissions; 

Open burning of solid waste from the Contractor’s camps and at 
construction site should be strictly banned; 

Preventive measures against dust should be adopted for on-site 
mixing and unloading operations. 

Construction materials (sand, gravel, and rocks) and spoil 
materials will be transported trucks covered with tarpaulins and 
all vehicles (e.g., trucks, equipment, and other vehicles that 
support construction works) will comply with the SEQS (as 
amended) for carbon emissions and noise; 

Regular water sprinkling of the site should be carried out to 
Suppress excessive dust emission(s); 


Emissions from power generators and construction machinery are 


important point sources at the construction sites. Proper 
maintenance and repair is needed to minimize the hazardous 


___Responsibility — 


Implementation 


Contractor 
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construction materials such as sand, emissions; and 
cement, etc. to the construction site; Construction equipment is generally left idling while the 
Other Gaseous emissions during operators are on break or waiting for the completion of another 
construction result from operating of task. Emissions from idling equipment tend to be high. Existing 
construction vehicles, plant and idling control technologies, which automatically shut the engine 
equipment (asphalt and batching plants); off after a priest time can reduce emissions, without intervention 
of the operators. 
The construction and demolition activities SEQS applicable to gaseous emissions generated by construction 
vehicles, equipment and machinery should be enforced during 
construction works. 
Service roads (used for earthmoving equipment and general 
transport) should be regularly sprayed with water during dry 
air during the construction phase will, weather; 
however, be temporary and limited to the Construction workers should be provided with PPEs masks for 
project's implementation phase. This impact protection against the inhalation of dust; 
can be categorized as direct, moderate, site- Vehicles used for construction should be tuned properly and 
regularly to control emission of exhaust gases. 
Ensure precautions to reduce the level of dust emissions from hot 
mix plants, crushers and batching plants should be taken up; e.g. 
providing them as applicable, with protection canvasses and dust 
extraction units. Mixing equipment should be well sealed and 
equipped as per existing standards; and 
" Regular monitoring of air quality in accordance with SEQS. 
Noise There are a variety of ways by which construction equipment and Contractor 


may impact the sensitive receptors in the 
vicinity, surrounding communities and 
workers. The overall impact on the quality of 


specific and short term. The impact 
significance is medium adverse. 


Noise will be generated from construction worksite noise can be controlled. The following 15 a list of ways to 
and demolition activities е. 2: movement of control noise level at the worksite of the proposed Project: 
heavy traffic and construction equipment. Quieter Equipment (SMTA) 


The likely impacts due to noise are: Moditying Existing Old Equipment 
Barrier Protection 

Work Activity Scheduling 
Maintenance of machinery 

Noise Perimeter Zones 


= Psychological effects of distraction of 
attention, irritation and short 
temperedness in the exposed persons 
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due to persistently higher notse levels; 
and 
Noisy settings and higher background 


levels can cause temporary threshold 
shift and the consequent habit of 


speaking loud, which may cause damage 


to vocal cords in the persons exposed. 
Soil Contamination 


During the rain, the eroded soil can affect 
movement of vehicles; machinery and 
construction work as well as limit the 
movements of local people. 


Heavy metals, oils, other toxic substances 
and debris from construction and demolition, 
movement of traffic and spillage may be 
absorbed by soil at construction sites and 
carried with runoff water to Malir River. It 
may be of more concern during the monsoon. 


Whereas, contamination of soil may be 
caused by oil and chemical spills at asphalt 
plant sites, workshop areas and equipment 
washing yards. 

Soil Erosion 

Construction and demolition activities such 
as clearing of earth, leveling, compaction, 
carpeting, pavement finishing will affect the 
existing soil condition in the Col. The 


Mitigation Measures 


АП spoils should be disposed of at site designated by Karachi Contractor 
Metropolitan Corporation (KMC) or concerned department and 
the site should be restored back to its original conditions; 
Non-bituminous wastes from construction activities should be 
dumped in approved sites, in line with the legal prescriptions for 
dumpsites, and covered; 

Soil contamination by asphalt should be minimized by placing all 
containers in caissons; 

The Contractors will be required to instruct and train their 
workforce in the storage handling and management of materials 
and chemicals that can potentially cause soil contamination; 
Material Safety Data Sheets (MSDS) will be strictly followed 
during handling and storage of chemicals; 

If any contaminated soils are found at the construction sites or at 
camp sites, they shall be removed and deposited in a sealed pit in 
an area agreed/approved from the concerned city government 
department (e.g. КМС). 


ча & 
ESSU 
(SMTA) 


MEC, 
CSDC & 
ESSU 

(SMTA) 


Contractor 


The contractor should adopt good engineering practices that will 
help to control or minimize the soil erosion both at the 
construction sites and in peripheral areas. АП the disturbed areas 
need to be protected against soil erosion by stripping and 
stockpiling of all the available topsoil for later re-vegetation. 
Special slope protection measures will be adopted in the sensitive 


Page 23 of 49 


E ит 


clearing of vegetation can also loosen Ше soil 
and make it more susceptible to erosion due 
to wind and rain. There is also a possibility of 
silt runoff during the monsoon causing soil 
erosion. 


Soil erosion may also occur in the workshop 
areas as a result of improper drainage system 
of equipment washing-yards and improper 
management of construction activities. 
Wastewater Generation at Construction 
Camps 

Wastewater will be generated at the 
construction camp and construction site from 
construction activities. If the generated 
wastewater 15 not properly treated or disposed 


of, this may contaminate the storm water 


drains apart from soil contamination. Water 
from dewatering activities (during rainy 
season) has the potential to contain 
suspended solids and oil and grease and if 
disposed of untreated may affect the soil 
quality. 
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Impacts Mitigation Measures 


areas and along the proposed project. 

Use of stone pitching or riprap will also be provided in the design 
at appropriate places. Provision for rip-rap in discharge zones 
from drainage structures may be made to reduce erosion; and 
Down drains/chutes may be lined with rip-rap/masonry or 
concrete to prevent erosion. Side slopes may be adjusted to a 
gradient necessary to reduce erosion potential or, if steeper, 
stabilized, covered with riprap or other material to prevent soil 
erosion. 


Domestic and chemical effluents from the construction camp will | Contractor 
be disposed by the development of on-site sanitation systems т.е. 
septic tanks. Proper monitoring to check the compliance of SEQS 
will be carried out; 

Sewage from construction camps will be disposed of after proper 
pre-treatment and processes such as soakage pit; 

Construction yards and material storage areas where vehicles 
operate or materials are stored should be established on well 
drained fill; 

Free-flowing points of discharge for storm water should be 
identified nearby the boundaries of materials storage/construction 
yards for gravity or pump-assisted dewatering and yard drainage; 
Local drainage channels should have sufficient capacity for 
handling discharge flows, with clear discharge points to open 
drainage courses; 

Water discharged to constructed drains should contain a minimum 
quantity of suspended solids; 

Temporary worker quarters and erection yards should include 
self-contained waste treatment with removal of excess by vacuum 
truck or approved discharge point; 

Drainage from fuel storage tank locations, refuelling areas, and 


im & 
ESSU 
(SMTA) 
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equipment service areas should be segregated from other runoff; 
discharge should be routed through an oil/water separator; and 
Contractors will be required to observe drainage conditions 
during dewatering operations and storm events to assure 
positive drainage. If flooding occurs along roadways ог 
in neighbourhoods, or community complaints arise, the 
contractor will undertake a combination of the above mitigation 
measures to minimize drainage and water quality impacts. 


Solid Waste Generation at Construction АП the solid waste from the camps will be properly collected at Contractor 
Camps source by placing containers and disposed of through proper solid 
waste management system. The Contractor will coordinate with 
local representatives and administration concerned department for 
the disposal of solid waste; 

The concerned department must develop a plan of action for 
transporting the waste to the disposal site for final disposal. It is 
the responsibility of the concerned department to ensure that the 
disposal site 15 properly lined to prevent the leachate from 
contaminating the groundwater; 

Secondly, the disposal site must be located away as far as 
practical from populated areas and regions that have a high 
density of Wildlife; 

Toxic waste will be handled, stored, transported and disposed 
separately; 

The waste will be properly sealed in containers with proper labels 
indicating the nature of the waste; 

Solid waste will be segregated at source so that it can be re-used 
or recycled; and 

Contractors are required to prepare a Solid Waste Management 
Plan that identifies the following: material types, estimated 
quantities and methods for disposal; locations onsite for collection 
and storage; locations for disposal. A record keeping system for 
all wastes and a tracking and manifest system for hazardous and 


The major components of the labor camp (SMTA) 
waste will be garbage, putrescible waste, 
rubbish and small portion of ashes and 
residues. Other type of wastes may include 
inorganic construction wastes including 
hazardous waste. These wastes will be 
generated due to the construction activities 


and the materials used for construction. This 


waste would require proper disposal to 
minimize land and water contamination. 
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recycled materials will be included in the plan. Necessary 
enclosed facilities, containers and equipment will be provided in 
keeping with the Plan. The Plan should be updated as necessary 
with actual quantities, locations for disposal and additional 
information in accordance with the Plan. 


Waste Generation at Construction Site Waste Management Plan will be developed to implement an Contractor 
efficient and responsive solid waste management system during 
construction phase. 

Recyclable wastes e.g. steel bars will be sold to waste vendors; 
The contractor will develop specific environmental management 
plans for asphalt plants and concrete batching plants. These plans 
will incorporate the general measures as applicable to the entire 
Project, but will also have focused mitigations for solid waste 
from these plants; 

Waste generated from demolition shall be reusable or recycled as 
far as practically possible; 

Solid waste generated during construction will be safely 
transferred to the designated waste disposal sites of Karachi 
(specifically Malir District) after getting the prior approval from 


Waste from construction site includes 
construction and demolition waste. The 
demolition waste may include concrete, (SMTA) 
blocks, asphalt, etc. Waste generated from 
construction activities may include 
wastewater, oil spillage from machinery and 
solid waste (damaged or spoiled materials, 
temporary and expendable construction 
materials etc.). The handling and storage of 
oil and other hazardous waste will be a 
source of environmental pollution during the 
excavation, foundation, leveling, carpeting 


the KMC and the approved contractor will provide a proper waste 
management plan for safe transfer as well as disposal of this 
waste; and 

The site will be restored back to its original conditions after 
construction completion. 


and pavement activities. The solid and liquid 
waste from the batching plant setup in the 
vicinity of construction camps may also 
generate along with the above waste stream. 


Concrete and asphalt have limited usable life, 
after which they become waste. If not used 
within the time span, their wastage will have 
major financial implications. Further, their 


disposal will become very difficult because 


of the large quantities involved. 
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Improper disposal of construction waste can 
lead to nuisance and hazards towards 
environment and local population. The 
unspent materials and debris produced from 
consumed up materials, if left as such and 
allowed to mix with soil underneath, can 
degrade the quality of receiving soils and 
render them unfit for plantation. Leakages of 
oils, lubricants, chemicals, and other similar 
substances from their storage sites can spoil 
the receiving soils and may undermine ability 
of the spoiled soils to support growth of 
vegetation and plants. 


Borrow Pits It is suggested that during the planning stage of quarry Contractor 
development the groundwater level be defined so the quarry floor 
can remain at least 2 meters above groundwater; 

In borrow pits, the depth of the pits will be regulated so that the 
sides of the excavation will have a slope not steeper than 1:4; 
Soil erosion along the borrow pit will be regularly checked to 
prevent/ mitigate impacts on adjacent lands; 

Determine the intended future-use and final landform of a site at 
an early stage. This should be in consultation with the landowner 
and broader community (for a larger quarry); 

When siting a quarry, existing natural features should be used to 
conceal the quarry and limit the visual impact; 

Plan sequencing of both quarrying and rehabilitation for the life 
of the quarry; 

Borrow pits may be used for construction waste, but during the 
excavation, top 20 cm soil cover will be preserved for vegetation 


E & 
ESSU 
(SMTA) 


The site for borrow pits / quarry areas has not 
been identified at this stage of the Project. 
Hence, the impacts discussed for borrow pits/ 
quarry areas are of generic nature. Borrow/ 
open pits and its excavation activities may 
result in land disputes, soil erosion, loss of 
vegetation, landscape degradation, and 
damage to road embankments. 


Borrow pits may also result in potential 
sources of mosquito breeding and may prove 


hazardous to human beings. 
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___Responsibility — 
Impacts Mitigation Measures 


after the filling of the pits. This 15 the best way to restore the flora 
of that area; and 

Prior to the commencement of a quarrying activity the type of 
vegetation should be agreed with the landowner, and should be 
consistent with the proposed final land-use. 


Impact on Water Resources (Surface and | As a mandatory step, all the effluents will be disposed as per the Contractor 
Groundwater Contamination) requirements of SEQS and applicable IFC/WHO Standards. Moreover, 

The surface water bodies may get to reduce the risk of surface and groundwater contamination, good 

contaminated by the fuel and chemical spills | management practices will be adopted to ensure that fuels, chemicals, 


ыы & 
ESSU 
(SMTA) 


due to construction activities, or by solid raw sewage and wastewater effluent are disposed of in a controlled 


waste and effluents generated by the kitchens | manner. These measures are described below: 


and toilets at the construction camp sites. 
Construction camps will be established in areas with adequate 
natural drainage channels in order to facilitate the flow of the 
treated effluents after ensuring that SEQS are met; 

The surface and groundwater reserves will be adequately 
protected by installing screens and barriers to protect the source 
of contamination such as construction and oily waste that will 
degrade its potable quality; 

The proponent will ensure that the construction work is confined 
within the RoW and water bodies are prevented from pollution 
during construction; 

The solid waste will be disposed of in designated landfill sites to 
sustain/protect the water quality for domestic requirements; 
Regular water quality monitoring according to determined 
sampling schedule; 

The contractor will ensure that construction debris do not find 
their way into the rivers, drainage or irrigation canals which may 
get clogged; 

Work on irrigation canal areas will be kept to a minimum, 
protective wall be constructed; 


Furthermore, surface water might also get 
contaminated due to the disposal of 
construction and demolition waste generated 
during the project activity at these water 
bodies, increasing sediment load which will 


result in jeopardizing the health of locals that 


use this water for meeting domestic 
requirement. The impact on these water 
bodies will be only for the period of 
construction and will eliminate as the 
construction work 1s over. In addition to that, 
construction waste, 1۲ left unattended will 
result in forming leachate which may 
percolate through the soil strata and will 
reach underground water table and hence, 


will end up contaminating it. 
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To maintain the surface water flow/drainage, proper mitigation 
measures will be taken along the road, like drainage structures in 
urban areas; 

Prohibit washing of machinery and vehicles in surface waters, 
provide sealed washing basins and collect wastewater in 
sedimentation/retention pond; 

Construction work close to the streams or other water bodies will 
be avoided, especially during monsoon period; and 

Wastes will be collected, stored and taken to approved disposal 
site. 

Wastewater effluent from the Contractors’ workshops and 
equipment washing-yards will be passed through gravel/sand beds 
to remove oil/grease contaminants before discharging into the 
natural streams. According to the SEQS, the BOD concentration 
in sewage must be brought down to less or equal to 80 mg/l 
before being discharged into a natural stream having capacity to 
dilute the effluent. For wastewater, apart from BOD, COD of 150 
mg/l will also be checked; and 

Similarly, if the sewage after treatment 15 to be discharged on to 
the land it will meet the requirements of the SEQS for disposal of 
wastewater. 


Contractor 
Cutting of trees and disturbance of green areas shall be avoided, 

Tree growth in the Project Area is scattered as far as possible so that negative effects on the process of natural 

and scanty. The natural vegetation is long ago regeneration of species are minimized and possible alternate route 

must be considered for proposed project, in which minimum 

ecological and environmental losses are expected; 

Utmost effort shall be made to save as many trees as possible and 

minimize the loss of vegetation. 

During the entire construction period dust An awareness campaign targeted on the neighbourhood masses 

laden polluted air will form a dust film on should be run to popularize the planting of trees species especially 


leaves thus blocking the stomata recommended in tree plantation plan 


(SMTA) 
replaced by commercialization and high 


anthropogenic pressure. Therefore, the 
impact shall also be proportionately low. 
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consequently hindering photosynthesis 
processes causing detrimental effect on the 
plant health. Sprinkling and watering the 
plants in the project areas and in the vicinities 
is high recommend. 


Exhaust of noxious gases from movement of 
heavy machinery and dust will pollute air 
which will adversely affect health and vigor 
of plants. During construction activities the 
Contractor's workers may damage the 
vegetation and trees (for use as fire-wood to 
fulfill the camps requirements). Removal of 
trees shall have an adverse effect on the 
ecological habitat of the Project Area. 
Fauna 


During construction phase the existing 


population of small mammals and reptiles of 


the construction areas will be affected due to 
disturbance arising from construction 
activities involving excavation, movement of 
machinery and vehicular traffic, movement of 
labor, camping, etc. The existing animals will 
leave the directly affected areas due to 
construction activities and human 
intervention. Some animals particularly 
reptiles may get killed during the earthworks 
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The contractor's staff and labor should be strictly directed not to 
damage any vegetation such as trees or bushes. They should use 
the paths and tracks for movement and should not be allowed to 
trespass through farmlands; 

Construction vehicles, equipment and machinery should remain 
confined within their designated areas of movement; 

Contractor should supply gas cylinders at the camps for cooking 
purposes and cutting of trees/bushes for fuel should not be 
allowed; and 

Camp sites and asphalt plants should be established on 
waste/barren land rather than on forested or agriculturally 
productive land. However, if such type of land 15 not available, it 
should be ensured that minimum clearing of the vegetation is 
carried out and minimum damage is caused to the trees. 


Plantation of large number of trees along the proposed Project to 
regain the ecological habitat; 

New and good condition machinery with minimum noise should 
be used in construction; 

Noisy work should not be carried out in night time so that there 
should be no disturbance to local birds and animals; 

Contractor should ensure that the no hunting, trapping of animals 
should be carried out during construction; 


Borrow pits should be fenced so that no animal can fall into these; 
The camps should be properly fenced and gated to check the entry 
of wild animals in search of eatable goods. Similarly, waste of the 


camps should be properly disposed of to prevent the chances of 
eating by wild animals, which may prove hazardous to them; 
Special measures should be adopted to minimize impacts on birds 
such as avoiding noise generating activities during the critical 


___Responsibility — 


Implementation 


Contractor 


Да & 
ESSU 
(SMTA) 
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operations. Moreover, the movements of Ше 
mammals and reptiles will be restricted 
during the construction phase. 


Birds as well, will tend to move away from 
the construction areas and find shelter and 
food elsewhere due to the activities 
mentioned above for fear of being hunted / 
trapped. 

Noise generated from working and machinery 
particularly during the night hours will even 
scare the wildlife residing in habitats located 
at some distance from the construction areas. 
Uncontrolled excavation may even disturb 
the wildlife of the Project Areas. Food at the 
Contractor's camps may attract animals that 
might in turn be hunted by the workers. 
Aquatic Fauna 


In order to define the categorization of 
aquatic habitat the different standards were 
followed through extensive literature review 
supported by focus group discussions, 
stakeholder consultations, field 
observations/verifications and GIS mapping. 
Based on the ground realities and values, 


there are two types of fish species. These are 
Tilapia (Oreochromis mossambicus and 
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___Responsibility — 


Impacts Mitigation Measures 


period of breeding; 

Shooting, hunting, trapping or poaching of animals and birds 
should totally be banned within the Study Area, so as to minimize 
loss of fauna ecosystem. Implementation of such a policy will be 
the sole responsibility of concerned Government Departments; 
Care shall be taken during construction activities for avoiding 
purposely or chance killing of animals; 

If found any wild species and habitat during construction, it must 
be dealt carefully and local wildlife department officials should be 
informed; 

Hunting, poaching and harassing of wild animals shall be strictly 
prohibited, and Contractor shall be required to instruct and 
supervise its labor force accordingly and clear orders should be 
given in this regard; and 

The Contractor must be held responsible for instructing his work 
force accordingly and for enforcing this restriction. In addition, 
this shall have to be controlled by the Wildlife Department. 


Contractor MEC, CSDC 


Industrial community may be forced to treat the effluents properly & ESSU 


before releasing into the river. Proper culverts must be constructed at 


(SMTA) 


the rain water entries into the river. Proper arrangements must be made 
to control the wastes from machinery & equipment used at site during 
the construction phase. 


Enforcement of SEPA Rules and Regulations to control release of 
toxic and untreated effluents of the industries to avoid increase of the 
toxicants in the Malir River so that the water bodies there remain safe 
even in the dry season. 
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Channa punctate. 
Channa punctatus, the fish species in Ше Project Area require the 
Furthermore, the Malir River is a non- salinity level less than 10 mg/liter for its survival and proper growth. 
perennial river which mostly caters the Increase in the salinity level will stop its breeding activities and the 
wastewater from the various point and non- biodiversity will disturb. Construction of proper culverts for free flow 
point sources. The quality of Malir River is of the rain and sewage water is strongly recommended to maintain the 
much degraded that it does not support any aquatic biodiversity in the area. 
critical aquatic life including zooplanktons. 
In addition to that, the identified species 
commonly survive under harsh conditions 
(deteriorated water quality). Therefore, 
considering these scenarios, there is no direct 
significant impact on aquatic life of Malir 
River in the Project Area vicinity. However, 
there is an indirect impact on the aquatic life 
of mangrove area downstream if oil and 
wastes from the machinery and equipment of 
the construction are released in the river. 
Seasonality 
There are two main seasons in Karachi, 
summer and winter. Spring and autumn 
seasons are very nominal. The Malir River 
upstream of the Project Area generally 
remains dry due to drought and barani small 
dams (Mol Dam, Sukhan Dam, Mir Chakar 
Dam, Konkar Dam, Malir Bukhsan Dam, 
etc.) in its catchment area. These small dams 
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Sr. 909 Responsibility 
Impacts Mitigation Measures ` — 
No Implementation 


receive the rain water of the catchment area. 
The Malir dam regulates flow and flooding of 
the river, preserving a reservoir during 
seasonal droughts. The river of the Project 
Area receives mostly the industrial effluents 
and urban sewage which is highly polluted 
and unable to survive fish /aquatic life except 
some plants / bacteria and two types of fish 
(Tilapia and Channa punctatus). So as the 
seasonality effects of the river on aquatic 
ecology are concerned, these are not 
significant. 


۱ Loss of Income The construction activities shall be planned in such a way that the | Contractor SMTA 


The construction activity may disturb the business may not be disturbed and livelihoods of the shopkeepers 

and workers doing their businesses near the project site may not 

be disturbed. 

Proper compensation to all the affectees losing their livelihoods 

along the routes; and 

commercial activities near the proposed Engage stakeholders in livelihood restoration measures including 

project sites. affectees of the project. A separate compensation and livelihood 
rehabilitation plan shall be prepared 


business and livelihoods of the shopkeepers 
and workers doing their businesses near the 
Depots. There are various categories of 


Restriction of access and mobility Maintaining regular communication with local communities and | Contractor MEC, CSDC 
& ESSU 
(SMTA) 


= Local residents and business operators other stakeholders to minimize tensions arising from Project 
will face difficulties getting access to activities; 
their business places and residences; Construction activities should be carried out segment wise; 
This will result in causing inconvenience Construction related activities will be minimal and temporary at 
to the residents/pedestrians and affect any one location along the project corridor and would be similar 
their daily activities. It may also reduce throughout the corridor; 
the frequent interaction between Contractors should keep community members apprised of 

construction schedules in readily accessible public locations as 
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Influx of Labor 


Risk of social conflict: 

Increased risk of illegitimate behavior 
and crime 

Impacts on community dynamics 
Increased burden on and competition for 
public service provision: 

Increased risk of communicable diseases 
and burden on local health services 
Local inflation of prices, 
accommodations and rents: 

Increase іп traffic and related accidents 
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___Responsibility — 


Impacts Mitigation Measures 


families; and 
Increased heavy traffic (construction 
vehicles) on public routes. 


well as оп the SMTA website, and seek community input when 
developing construction plans; 

A traffic management plan will be prepared for this purpose as 
part of the EMP; 

The contractor must identify the impacts and address them during 
the construction phase; and 

Timely completion of the construction activities as per schedule 


Labour camp(s) should be established away from residential Contractor MEC, CSDC 
population; & ESSU 
Preference should be given to the local people to work with 
contractor, and contractor should hire maximum labour force 
from the project area because this will reduce the labour influx; 
Awareness should be created among the work force to ensure 
respect for local customs; 

Construction work should be completed within the stipulated time 
to move workers to next location; 

Labor force should be shuffled with the time; 

An effective GRM should be established for the project to resolve 
all issues related to the community. Thus, progress regarding 
resolving the issues should be monitored closely; 

Create awareness among workers on proper sanitation and 
hygiene practices to endorse proper health and maintain good 
housekeeping practices at all project sites; 

Provide adequate personal hygiene facilities in good condition 
with adequate supply of clean water; 

Make arrangements to treat the affected workers on time to 
control the movement of vector borne diseases; 

Sensitize workers and surrounding communities on awareness and 
prevention of COVID-19, HIV/AIDS and sexually transmitted 
infections (STI) through training, awareness campaigns and 
workshops during community meetings; 

Provide proper and free COVIID-19, HIV/AIDS and STI health 


(SMTA) 
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Communicable Diseases 

The laborers In the Contractor Camp, truck 
drivers and like personnel who interact with 
each other have the potential for the spread of 
communicable diseases like COVID-19 and 
HIV/AIDS. Majority of the people living in 


the surrounding of the project, and potential 


labor are not aware of the source, mode of 
communication or consequences of 
HIV/AIDS. Although their religious and 
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screening and counseling for site workers and community 
members; 

Develop and enforce a strict code of conduct for workers to 
regulate behavior in the local communities; 

Taking all sensible precautions to avert illicit, vicious conduct by 
or amongst the Contractor's personnel, and to preserve unity and 
harmony, and protection of people and property on and near the 
sites; 

Prohibiting drugs, alcohol, weapons, and ammunition on the 
worksite among personnel; 

Site security preparations must be contained within the Bills of 
Quantities (BoQs) to avoid any delays which might be caused due 
to insecurity; 

Appropriate fencing, security check points, gates and security 
guards should be provided at the construction sites to ensure the 
security of all plant, equipment, machinery and materials, as well 
as to secure the safety of site staff; and 

The Contractor must guarantee that good relations are maintained 
with local communities and their leaders to help reduce the risk of 
vandalism and theft. 


Arrange to run an active campaign, in the labour camp, to make Contractor MEC, CSDC 
people aware of the cause, mode of transmission and & ESSU 
consequences of HIV/AIDS; 

SOPs related to the disinfection and environmental 
decontamination advised by National Action Plan for COVID-19 
Pakistan to control spreading of COVID-19, shall be implemented 


(SMTA) 


by the contractor and should be strictly monitored; 

Strengthen the existing local health and medical services for the 
benefit of labour as well as the surrounding villages; 

Ensure cleanliness and hygienic conditions at the labour camp by 
ensuring proper drainage and suitable disposal of solid waste. 
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cultural value system, to a large extent 
excludes the outbreak or rapid 
communication of COVID-19 and 
HIV/AIDS, yet its occurrence in such a 
situation cannot be precluded. It is necessary 
that awareness and preventive campaigns are 
run from time to time in the labor camps and 
the field offices of the Project to prevent the 
communicable diseases. 

There is a chance of spreading of an epidemic 
of Coronavirus disease (COVID-19) due to 
close interaction of the labor force during 
construction not only among the workers but 
also in the area. 

Gender Issues 

Construction workers are predominantly 


younger males. Those who are away from 


home on the construction job are typically 
separated from their family and act outside 
their normal sphere of social control. This 
can lead to inappropriate and criminal 
behavior, such as sexual harassment of 
women and girls, exploitative sexual 
relations, and illicit sexual relations with 
minors from the local community. A large 
influx of male labor may also lead to an 
increase in human trafficking whereby 
women and girls are forced into sex work. 
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Inoculation against Cholera will be arranged at intervals 
recommended by the Health Department; 

Locating a labour camp at least away from the villages (local 
settlement), and 

Keep all the camps, offices, material depots, machinery yards and 
Work sites open for the inspection of health and safety measures 
and related documents. 


The contractor will be required to provide qualified key personnel 
to address the specific risks identified in the project. Contractors 
will specify key staff with the technical skill and experience to 
implement the mitigation measures; 

The bidding documents will include specific requirements that 
minimize the use of expatriate workers and encourage hiring of 
local workers, thereby minimizing labor influx; 

The bidders will be required to submit Codes of Conduct (CoCs) 
with their bids. The CoCs will set clear boundaries for acceptable 
and unacceptable behaviours of all individuals and companies and 
will be signed by companies, managers and individuals; 

АП project consulting firms will also be required to submit Codes 
of Conduct with their proposals; 

The contractor will be required to establish anti-sexual 
harassment policies that governs conduct in the workplace; 

The contractor will be required to provide mandatory and 


___Responsibility — 


Implementation 


Contractor 


(SMTA) 
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ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 


During construction phase gender based 
violence might arise due to discrimination 
made against women by unequal work 
distribution and unequal pay structure among 
others. Sexual harassment against women 
might occur as a consequence of mixing of 
men and women at the construction site, and 
moving on the roads, bus stops and markets. 
Educational institutions near the project 
alignment are also sensitive regarding gender 
issues. 

Child Labour 

Inhabitants of the project area have mix 
economic background and different sources 
of income. Children of low income groups 
mostly involve in different earning activities, 
as their parents prefer to get their children 
hired in small shops as helpers, and waiters in 


hotels for earning money, and supporting 


household livelihoods. Increased 
opportunities for the host community to sell 
goods and services to the incoming workers 
can lead to child labor to produce and deliver 
these goods and services, which in turn can 
lead to enhanced school dropout. 


repeated training to workers оп ОВУ sexual exploitation and 
abuse and HIV/AIDS prevention and on the content and 
obligations derived from the code of conduct; and 

Provisions will be set in contracts for dedicated payments to 
contractors for Sexual Exploitation and Abuse prevention 
activities (e.g. training) against evidence of completion. The 
portion of the contract price will be guaranteed by a performance 
security linked to environmental and social contractor 
performance. 

Conduct project stakeholder consultations throughout project 
implementation 

Put in place GBV sensitive GRM 

Develop worker camp management plan 


Awareness should be created among the local communities about 
the adverse impacts of child labour. For the public awareness, 
meetings should be held in the Project Area, and announcements 
should be made using the available local platforms with the 
involvement of all sectors of the society; 

Contractor through contractual agreement should be bound to 
follow the labor standards, rules and regulations during hiring the 
labor force and all activities should be monitored by the social 
and environmental staff of the implementing agency; 

Client and Supervision consultant should ensure that contractor 
shall have its employment policy in accordance with relevant act 
and labour policies in Sindh and Pakistan; and 

Contractor should ensure the presence of all persons at site are 
adults and have their proper identity cards with them. 


Responsibility 


MEC, CSDC 
& ESSU 
(SMTA) 


Contractor 
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16 MONITORING PLAN 


Monitoring Plan 15 also associated with mitigation plan during the different stages of the project to 
ensure that mitigation measures are being effectively implemented. The contractor will carry out the 
monitoring at the field level on a continuous basis while MEC will validate the monitoring plan of 
contractor. 


Monitoring Mechanism 


Safeguard monitoring 15 an essential tool for assessing whether the adopted environmental and social 
management measures are meeting their stated objectives. Two, complementary methodology shall Бе 
applied to monitor the proposed actions under the ESMP: 


ө Compliance monitoring: To check Ше compliance of actions proposed Бу Фе ESMP Бу 
visual observation, photographic documentation and the use of checklists etc.; and 

ө Effects monitoring: To monitor Ше consequences of program/activities оп Ше biophysical 
and social environment; as applicable, the effects are repeatedly measured by applying 
selected indicators. 


Monitoring will be carried out to ensure that the mitigation plans are regularly and effectively 
implemented. It will be performed at three levels. SMTA through ESSU will ensure ESMP 
monitoring regularly to ensure that the mitigation plans are being effectively implemented. 
Monitoring and Evaluation. Consultant will monitor regularly the mitigation plans are being 
effectively implemented. At contractor's level, the environmental monitoring checklist will be filled 
on daily basis by their environmental manager. 


Monitoring Plan 
Monitoring plan during pre-construction and construction phases of the project 15 proposed (Table 


1.2) to establish the baseline condition and ensure contractors compliance with the mitigation 
measures and evaluation along with the monitoring indicators and frequency. 
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Table 1.2: Environmental Monitoring Plan 
Receptor Monitoring Parameters / Тогай Monitoring Monitoring and Reporting 
Performance Indicator Mechanism Frequency 
At the sites of Depot-1 and 


Depot-2. 
Proposed sampling points 


Compliance with all parameters 
as per SEQS. 


Soil Contamination Soil contamination, uncontrolled 
solid waste disposal activities at 


sites. 


Dust Emissions 


Compliance with SEQS 


Water Resources/ Water 
Quality 
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Sources of Drinking 
water 

Contractors camps 
Effluent Discharge 
points 

Concrete preparation 
plants 

Fuel (Petrol. Oil and 
Grease) products 
Storages. 


At the sites of Depot-1 and 
Depot-2. 


Sites with severe 
contamination. 


Other proposed sampling 


sites are: 


Construction Camp. 
Spillage points of fuel, 
chemicals and 
lubricants. 


At the sites of Depot-1 and 
Depot-2. 


Visual checks of 
laboratory 
activities 


Discrete grab 
sampling and 
laboratory 
testing of water 
samples by EPA 
approved 
Laboratory for 
monitoring. 


Visual 
observations and 
checks of 
laboratory 
activities 
Sampling and 
laboratory 
testing for soil 
samples. 


Visual checks of 
laboratory 
activities. 


Once before the start of 
construction activity monitors 
and reported. 


On quarterly basis during the 
construction 


Once before the start of 
construction by activity 
monitors and reported 

On quarterly basis during the 
construction 


Once before the start of 
construction by activity 


monitors and reported 
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NO. 


Noise Pollution 


Fumes and gases 


Public Infrastructure 


Monitoring Parameters / 
Performance Indicator 


Compliance with dBA Leq. as 
per SEQS 


Monitoring of CO, CO», SOx, 
NO;, HC and РМ, 5 РМ о апа 
compliance with SEQS. 


Vehicular emissions as per SEQS 


Disturbance or damage to public 


infrastructure 


ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 


Я Monitoring Monitoring and Reporting 
Locations ; 
Mechanism Егедиепсу 


Sensitive receptors within 
the Col. Estimated sampling 
points are four (04). 


At the sites of Depot-1 and 
Depot-2. 

Sensitive receptors within 
the RoW/Col. Estimated 
sampling points are four 
(04). 


At the sites of Depot-1 and 

Depot-2. 

— Major receptors within 
the RoW/Col. Estimated 
sampling points are four 
(04). 

Emissions from the 
silencers of heavy 
machinery, trucks and 
other vehicles. 

At the sites of Depot-1 and 

Depot-2. 

— Public infrastructures 
within the RoW/Col. 
The infrastructure will 


be verified prior to the 


start of construction. 


Onsite Ambient 
Air Monitoring 
equipment 
Visual checks of 
laboratory 
activities 


Monitoring of 
noise level at 
site. 

Visual checks of 
laboratory 
activities 


Onsite 
monitoring of 
ambient air 
quality will be 
preferred. 


Random visits 
and 
consultations 
with AP's. 


On quarterly basis during the 
construction 


Once before the start of 
construction by activity 
monitors and reported 


On quarterly basis during the 
construction 


Once before the start of 
construction by activity 
monitors and reported 


On quarterly basis during the 
construction 


Prior to the start of 
construction. 


Reporting will be done on the 
basis of CLRP 
recommendation. 
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Sr. Monitoring Parameters / ۱ Monitoring Monitoring and Reporting 
Receptor : Locations | 
Хо. Performance Indicator Mechanism Frequency 


Community around the Use of common resources. Communities within the Community Prior to the start of construction 


Project corridor RoW/Col. consultations. and during the construction 
Hindrance to mobility. phase. 


Community health and safety Reporting will be done on the 
basis of CLRP 
recommendation. 


Labour Management Child labour, At construction camps Site visits Daily 
Employment conditions, Consultations 

Workers' accommodation, with staff and 
Housekeeping, medical check- 


HIV/STDs, COVID 19 etc. ups 


10 | Labour Influx Conflicts related to labour influx | At construction camps Consultations. Daily 
Communities within the 
RoW/Col. 
Grievances Redressal Type and number of grievances At construction site Complaint Daily 
—_ eee Tome s 


Health & Safety Type and number of accidents Construction site Consultations Daily 


Construction camp and complaint 
Community concerns related | register 
to construction activity 
13 | Gender Based Violence Number of incidents of Construction site Community Daily 
harassment consultations 


Construction camp 
14 | Training Community/occupational health | Construction site Consultations Biannual and/or as required 
and safety and Gender in- and training during construction period. 
equalities Construction camp record 
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17 CHANGE MANAGEMENT PLAN 


The present ESIA has been carried out on the basis of the Project information available at this stage. It 
is however possible that the changes are made in some components of the project during the design 
and construction phases. In order to address the environmental and social implications of these 
changes, a simple framework has been devised, which is described in this section. The change 
management framework recognizes the three broad categories (A, B & C) of the changes in the 
Project as detailed below: 


Category “А” Change 


The ‘Category А” change is one that will lead to a significant departure from the project described in 
the ESIA and consequently requires a reassessment of the environmental and socioeconomic impacts 
associated with the change. In such an instance, Client will be required to conduct a fresh ESIA of the 
changed aspect of the Project design and send the updated report to the relevant agencies for approval. 


Category “В” Change 


The category “В” change 15 one that will entail project activities not significantly different from those 
described in the ESIA, which may result in the project effects with overall magnitude to be similar to 
the assessment made in this report. In case of such changes, the ESIA will be required to reassess the 
environmental and socio-economic impacts of the activity, specify additional mitigation measures, if 
necessary and report the changes to the relevant agencies. 


Category “С” Change 


A Category-C change is one that 15 of little consequence to the ESMP findings such as change in 
alignment. This type of change does not result in effects beyond those already assessed in the ESIA; 
rather it may be made onsite to minimize the impact of an activity, such as re-aligning a particular 
section to avoid cutting a tree or relocating construction campsites to minimize clearing vegetation. 
The only actions required for such changes are informing all the key personnel and document the 
change. 


1.5 CAPACITY BUILDING / STRENGTHENING 


The environmental and social trainings will help to ensure that the requirements of the ESMP are 
clearly understood and followed by all project personnel. The primary responsibility of providing 
these trainings to all project personnel will be that of the contractor and SMTA. The trainings will be 
provided to different professional groups separately such as managers, skilled personnel, unskilled 
labors, and camp staff. Capacity building will be aimed at strengthening the operational staff in the 
field of environmental management and social development. The contractor will be required to 
provide environmental and social trainings to its staff, to ensure effective implementation of the 
ESMP. The training plan shall include a program for periodic training, to cover the subjects included 
in Table 1.3. Training should be carried out initially at induction of staff and repeated throughout the 
project. 
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Table 1.3 : Training Subjects for Inclusion in Contractors Training Plan 


Training Subject Target Audience 
Awareness workshop regarding vector borne diseases 
I ; All staff 
and communicable diseases. 


Construction workers involved іп storage, 
handling, use & disposal of hazardous material. 


Waste Management АП construction staff 


Efficient & safe driving practices, including road 
& vehicle restrictions 


Pollution prevention: Best practice All staff 


Health & Safety: Safe way to work & hazard 
Awareness 


Health & Safety: Safe use of plant & equipment Operators of plant & equipment 


Health & Safety: Working at height Staff colony and regulator construction staff 


Health & Safety: Use of PPE АП construction staff 
Occupational Health and Safety To all persons entering the construction site 


Emergency procedures and evacuation АП staff 


Spill clean-up training Contractor's spill management staff 
Fire fighting АП staff 


Site inductions, including requirements under the 
АП staff 
Environmental Management Plans 


19 AUDITS AND ANNUAL REVIEW OF ESMP 


Handling, use & disposal of hazardous material 


Drivers & mobile plant operators 


All construction staff 


Internal environmental audits will be held with an objective to review the effectiveness of 
environmental management of the project. ESSU will carry out annual review of the appropriateness 
and adequacy of ESMP in the light of its own monitoring and supervision as well as on the basis of 
the third party monitoring and audits. ESSU will revise the EMP in case substantial gaps and 
shortcomings are identified in these plans. 


External third party environmental audits will be held with an objective to review the effectiveness of 
environmental and social management of the project independently. It is proposed that third party 
carry out these audits on yearly basis. These audits would be used to re-examine the continued 
appropriateness of the ESMP and to provide advice on any updates required. 


1.10 REPORTING 


The Contractor will prepare monthly reports covering various aspects of the ESMP implementation 
including compliance and effects monitoring, capacity building, and grievance redressal during 
project implementation. MEC will prepare quarterly, biannual and annual reports during construction 
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period. List of reports to be prepared during implementation and operation stages are presented in 
Table 1.4. 


Table 1.4: Reporting During Implementation and Operation Stages 


Морс Non-Compliances observed Contractor ESSU 
Рано A EC on sites and actions required (SMTA), 
2. CSDC, МЕС, 


Monthly Progress Actions taken on site in Contractor SMTA, 
Report for ESMP response to ESSU monthly CSDC, MEC, 
Compliance report Sindh EPA 

Project progress and works to 

be undertaken in the coming 

three months 

Details of training delivered 

Details of accidents reported 

and actions taken 


Quarterly Progress Quarterly review on CSDC MEC, ESSU 
Report for ESMP implementation of ESMP SMTA, World 
Compliance including compliance and Bank, Sindh 
monitoring, capacity building, EPA. 
and grievance redressal 


Biannual reporting for CSDC MEC, ESSU 
implementation of ESMP, SMTA, World 
environmental performance Bank, Sindh 
and occupational health and EPA 

safety, including work hours, 

number of lost-time 

accidents/incidents, serious 

injuries and fatalities, amount 

of lost time, root cause 

investigations, etc. There 

should also be some incident 

reporting requirements, such 

as for major spills, fatalities, 


Results of effects monitoring | CSDC ESSU SMTA, 
Annual Report for 
ESMP Compliance Independent review of MEC, World 
environmental and social Bank, Sindh 
performance on site EPA, 
Recommended actions 
required by all parties 


1.11 COST FOR IMPLEMENTATION OF ESMP 


Biannual Progress 
Report for ESMP 
Compliance 


Cost for Testing of Ambient Air, Noise, Water 


Testing and analysis for soil, ambient air, noise, water and wastewater shall be undertaken during pre- 
construction and construction to ensure the effectiveness of the proposed mitigation measures. Certain 
environmental parameters shall be selected and quantitative analysis shall be carried out. The results 
of analysis must be compared with the guidelines; standards and pre-project conditions to investigate 


ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 


Page 44 of 49 


Karachi Mobility Project (Yellow BRT) - PK-SMTA-361710-CW-RFB 
Procurement of Package - 1: Construction of Depot 1 and Depot 2 


whether the ESMP and its implementation are effective for the mitigation of impacts or not. 
Parameters to be analyzed during pre- construction, construction and operation phase of the project 
and responsibilities for monitoring and reporting have been discussed in the Table 1.5. 
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Table 1.5: Environmental Monitoring and Testing Cost Estimate 


Quantity 
A [Pre- Construction Phase ‚ o E 


Water / Wastewater Discrete grab sampling Once from each One-time monitoring shall be carried 
source out before the construction 
commencement. 


Noise Levels dBA Leq. as per SEQS Once 04 
2014 
4 


3 Ambient Air Monitoring of CO, СО, Once 0 
Monitoring SOx, МО,, HC and РМ 5 
PM io by EPA approved 
Laboratory 


and laboratory testing of 


water/wastewater 


samples by EPA 
approved Laboratory for 
monitoring. 


2 


Construction Phase (36 Months) ОА ГОО 


Water / Wastewater Discrete grab sampling Quarterly from each Quarterly monitoring cost for the one- 


and laboratory testing of | Source year construction period and will be 


water samples by EPA updated each year based on latest rates 


approved Laboratory for during construction timeline of the 


monitoring. proposed Project. 


2 Noise Levels dBA Leq. as per SEQS Quarterly 04 
не mec e ај 
3 Ambient Air Monitoring of CO, СО», Quarterly 04 
Monitoring SOx, МО,, HC and РМ 5 
PM io by EPA approved 
Laboratory 
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112 TREE PLANTATION PLAN 


The basic purpose of afforestation/plantation of suitable species іп the project area is to reduce the 
risk been made due to cutting of trees for the proposed project and to enhance green cover and 
improve the overall environment of the area. Afforestation will not only reduce the risk been made but 
will also increase the carrying capacity of the area regarding many positive aspects. 


Plantation will be done after the removal of trees during the construction work immediately. 
Plantation of indigenous trees species 15 highly important to maintain the biodiversity and ecological 
balance. It is also important to prevent global warming, soil erosion and pollution. Afforestation 
purifies the environment and helps in reducing the carbon dioxide level. The afforestation activity will 
further help in enhancing the socio-economic condition of the area and project sustainability. Total 
Number of 200 pots at each Depot site total 400 pots on both Depots sites shall be provided as an 
environmental enhancement measure. 


Note: The rates and calculations shall be made according to the standard rates of concerned Forest 
Departments/Implementing Agency, during implantation stage. 


113 COST FOR TRAINING AND CAPACITY BUILDING/STRENGTHENING 


In order to ensure that the ESMP provisions are implemented efficiently and effectively, training and 
capacity building and strengthening are required. Therefore, based on the assessment of the 
institutional capacities that will be involved in the implementation of the ESMP, the following broad 
areas of capacity building/strengthening have been identified and recommended for the SMTA for 
effective implementation of the ESMP. Table 1.6 shows various trainings for implementation. 


Table 1.6: Institutional Training for Implementation 


gh T ЕЗ 
Training Participants ypeo Content ЕСІ 
Activity кз 


Construction Phase (02 years) 


Environment Awareness; and 
de of Applicability of 
سک‎ Ü Contractor Staff | Presentation K وت‎ Biannually 
practices and environmental code of 
ESHGS of WB practices 


Awareness 

workshop 

Contractor Staff | Presentation D и Biannually‏ ہی 
Covid-19 and available treatment‏ 

other vector 

borne diseases 


Awareness and 


Pollution | | 
| importance of Practices 
prevention Contractor Staff | Lecture Biannually 
۱ to be adopted for 
ргасасев 
pollution preventions 


Sensitivity to Awareness of local | 
: Contractor Staff | Lecture | Biannually 
local culture culture and practices 
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Training 
Activity 


Awareness on 
vector borne 
diseases 


Driver safety 


Waste 
Management 


Emergency 
Response 


Ecological 
Conservation 


EPA 
Regulation 


World Bank 
Safeguard 


policies 


Resettlement 
Related Issues 


Labour 
Management 
Procedures 


Community/ 
occupational 
health and 
safety 


Type of 


Participants Content 


Training 


Risk, Prevention and 
Contractor Staff 


available treatment 


Presentation 


Awareness associated 
with waste Storage, 
collection and safe 


Contractor Staff 
Workshop 
minimize damage 
Awareness on 
regulations wild life and 
forest and penalties 
Lecture | 0-7 
against violation of laws. 
Importance of protection 
of endangered species 
Awareness on EPA 
rules, guidelines, 
Lecture regulation and standards 
for satisfactory 
compliance 
Awareness on WB 
operational policies and 
Lecture best practices on 
environment and social 
issue 
Awareness on ESS-5. 


disposal 

Potential natural and 
other hazard / 
Contractor Staff emergencies and dealing 


with emergency to 


Contractor Staff 


Managerial 
Staff of 
Contractor 


Managerial 
Staff of 
Contractor 


Land Acquisition, 


Contractor Restrictions 

on Land Use and 
Involuntary Resettlement 
Awareness on World 
Bank ESS-2, Labour and 
working conditions and 


HIV/STDs 


Contractor Staff 


Awareness on World 
Bank ESS-4, Community 
health and safety 


Contractor Staff 
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Scheduling 
Biannually 


Risks, safe practices and 
Contractor Staff | Lecture | i ۱ Biannually 
responding to accidents 


Biannually 
Biannually 


Biannually 
Biannually 
Biannually 


Biannually 
Biannually 
Biannually 
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- T f 
Training Participants upset Content Scheduling 
Activity Training 


Gend A d 
سی‎ Contractor Staff | Lecture | ни m Biannually 
Aspects inequalities/GBV 


114 COST FOR PERSONAL PROTECTIVE EQUIPMENT (PPE) 


The cost required to effectively implement the mitigation measures is important for the sustainability 
of the project and shall be considered in environmental management (Table 1.7). 


Table 1.7: Environmental Management Cost 


Man Power Cost for Implementation of ESMP 
Personal Protective Equipment cost 
Environmental Monitoring and Testing Cost 


Sub Total‏ تب 
ты‏ | 
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Social Input for Bidding Document for Contractor of Package 1 


Impacts and Risks Mitigation Measures Responsibility 


Resettlement, Income 
and livelihood losses of 
Affected Person (APs) 


Restriction of access and 
mobilityduring construction 


Temporary use of land 


Women's Mobility, 
Employment апа safety 
(GBV) 


Construction activities within the allocated space 
to minimize the adverse resettlement impact and 
disturbance of livelihood. 


Construction activities will be carried out 
segment by segment. 

Contractors will keep community members 
apprised of construction schedules in readily 
accessible public locations as well as on the 
SMTA website. 

Seek consultation with communities when 
developing construction plans 

A traffic management plan will be prepared for 
this purpose. 


The Contractor will directly negotiate with the 
respective land owners to agree on terms and 
conditions of leasing arrangement for 
temporary occupation of land and accordingly 
a lease agreement can be signed between the 
contractor andthe respective land owners. 


The land owners will be provided with the 
agreed lease money and incidental land 
restoration coststo restore the land to its original 
use. 


Prepare a site specific Gender Action Plan and 
implement accordingly. 


Ensue employment of female іп during 
construction activities. 


Provide equal wages to men and women for 
work of equal value 


Fallow the guidelines of approved Gender 
Action Plan prepared for the Project. 


Form a Gender Action Committee involving 
relevant stakeholders 

Conduct project stakeholder consultations 
throughout project implementation 

Maintain records and report on employment in 
civil works and on core labor standards 
compliance with employee data disaggregated 
by sex, age, ethnicity and residency 
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Conduct media campaign to raise awareness 
among staff, on ОВУ including sexual 
harassment 

Provide  orientation/information on Sexual 
harassment, HIV/AIDS and STD issues and 
concerns. 

Provide easy access to women. 

Provide emergency service facilities, such as 
ambulance service etc. 

Provide security services at site as needed 
Develop worker camp management plan 


HIV/AIDS Prevention апа treatment guidelines оп 
and communities Health 8 HIV/AIDS for community/workplace will be 
Safety prepared; 
HIV/AIDS prevention clauses will beincorporated 
into works contracts; 
There should be no discrimination or stigma 
against workers based on real or perceived HIV 
status; 
Refusal of employment or dismissal should not 
be based on HIV status, nevertheless testing for 
HIV should be carried out as specified in the 
code; 
Due care and confidentiality will be exercised in 
handling information on НМ status of workers 
bound by the rules of confidentiality set out in 
existing ILO instrument; and 
Prevention programs on HIV by contractors will 
include education and information provision, 
peer counselling, condom use promotion and 
distribution, апа facilitation of voluntary 
counseling апа testing and support for 
behavioral change. 


Child Labor Create awareness among the local communities 
about the adverse impacts of child labour. 


Contractor 


Contractor through contractual agreement will be 

bound to follow the International guidelines, local Contractor 
government rules and regulations on child labour 

during hiring the labor force. 
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GRIEVANCE REDRESS MECHANISM (СЕМ) 


1. Introduction 


A Grievance Redress Mechanism (GRM) for The Karachi Mobility Project (KMP) has been 
designed to receive, register, and address complaints from different stakeholders, including the 
project affected person (PAPs). The Grievance system 15 designed to ensure that complaints аге 
appropriately handled and resolved timely with no cost and fear of reprisal. A functioning GRM 
is considered a suitable feedback mechanism from the PAPs and a practical tool for citizen 
engagement. Grievance's activities to be applied under the project will be handled by all types of 
grievances related to the project. 


2. Objectives of Grievance Redress Mechanism 


The objective of a grievance procedure is to ensure that all complaints from any project 
stakeholder are considered and addressed in an appropriate and timely manner. The grievance 
procedure will be simple, accessible, and should be administered at the local level. The specific 
objectives are to: 


е allow stakeholders the opportunity to lodge complaints and raise concerns; 


e ensure that comments, responses, and grievances are handled fairly and transparently, in 
line with the applicable reference framework; 


e mitigate or prevent adverse impacts on communities caused by the Project operations; 


e serve as an early alert system to project management of significant or recurring issues 
that might signal a systemic problem and facilitate a resolution. Inform the population 
about the project's objectives, the risks related to the project, the channels for filing 
complaints 


e Establish safe and accessible channels for reporting complaints, including those 
identified by women and during specific consultations 


e Make partners, beneficiaries, or other stakeholders aware of their rights to bring their 
claims and complaints to the GRM. 


3. Process of СЕМ 


The ОКМ Includes а set of processes for receiving, recording, registering, processing, and 
resolving grievances. The overall strategy for the GRM will consist of six steps, as shown in 
Exhibit-1 and described іп Exhibit-2 below. 


Acknowledge “ Verify, — Monitor 


Provide 


ana nvestiga and feedback 


process follow up с ^ evaluate 


Exhibit 1: GRM Value Chain 


Exhibit 2: GRM Processing STEPs 


Step 1: Uptake Project stakeholders will provide feedback and report complaints through 
several channels, as described іп Section 7. 


Step 2: Sorting and | Complaints and feedback will be compiled by the GRM focal person and 

processing recorded in a register except for sensitive complaints related to GBV, SEA, 
HS, which will have to be recorded separately according to the GRM's 
security and confidentiality principles using encrypted codes/system and 
keeping the files well locked. 

Step 3: Within three (3) days of the date a complaint 1s submitted, the responsible 

Acknowledgement | person will communicate with the complainant and provide information on 

and follow-up. the likely course of action and the anticipated timeframe for resolving the 
complaint (see Annex 1: Grievance Registration Form. 

Step 4: This step involves gathering information about the grievance to determine 

Verification, the facts surrounding the issue, verifying the complaint's validity, and 

investigation, and | developing a proposed resolution (see Annex 2: Grievance Investigation 

action. Report. 

Step 5: Monitoring | The Safeguard Specialists will be responsible for consolidating, 

and evaluation monitoring, and reporting on complaints, inquiries, and other feedback that 
have been received, resolved, or pending. 

Step 6: Providing | This step involves informing those to submit complaints, feedback, and 

Feedback. questions about how issues were resolved or providing answers to 
questions. Whenever possible, complainants should be informed of the 
proposed resolution in person. 


4. GRM Structure 


The GRM will be set up with a two-tiered structure; one at the field level enables immediate 
local responses to grievances and another at the Project level to address more difficult cases not 
resolved at the local level. 


41 Tier-1: Field level 


The process of Tier 1 will be as follows. First, a three-person committee will be formed headed 
by the Social Development and Gender Specialists. Second, the Committee will be composed of 
Environment and Social specialists from Design and Supervision Consultants led by the 
counterpart of PMT. 


e Each complainant will receive a filled Grievance Acknowledgement Form which 
acknowledges that the grievance has been received. The Grievance Acknowledgement 
Form has a reference number and includes a Grievance Redress Officer (GRO) 
commitment to respond within three days of logging the grievance. 


e The recorded complaint is verified on the ground; if it is valid and relevant to Ше 
project, then it will be discussed with the complainant for follow-up; 


e IF REQUIRED, the GRO contact and, if required, meet with the complainant to discuss 
his/her grievance and can be solved if it is а project-related Issue. 


е If possible, the concerned GRO will address the complaint in a face-to-face discussion, 
providing information or clarification апа document discussion points. The focus of 
resolving the complaint will be engagement and dialogue. 


e In Ше case of a grievance, where further action or more time is required, the GRO will 
mention the timeline when other activities will take place. The GRO will inform the 
complainant about the timeline of further action. 


e The issue will be resolved within the timeframe of 10 days. If the problem is not 
resolved at the field level or a grievance 15 beyond field-level staff's authority, it will be 
escalated to the GRC. 


The Social Development Specialist and Gender Specialist will be the focal person for the 
overall project-related grievances and GBV cases. 


Any complaints unresolved at the local level by the contractor's field staff will be forwarded to 
the Secretary/ focal person of GRC. The complaints received will be properly recorded and 
documented at PD Office by designated staff in the Complaint Register. The information 
recorded in the register will include the date of the complaint, particulars of the complainant, 
description of the grievance, actions/steps taken/to be taken to resolve the complaint at field 
level, the person responsible for taking action, follow up requirements, and the target date for the 
implementation of the resolution. The register will also record the actual measures taken to 
mitigate these concerns. The aggrieved PAP will be kept informed about the actions on his 
complaint. 


The contractor or relevant project officer can address issues on-site as required. If it relates to 
Contractor activities, the project should ensure the Contractor remedies any damage, pays 


compensation for damage ог loss, etc. Use of community leaders and customary methods of 
conflict resolution 15 encouraged if necessary and appropriate when an issue emerges. 


4.2 Tier-2: PMT Level 


GRC 15 notified (attached as Annexure 1) at the Project level through an official notification 
issued by the Secretary, Transport & Mass Transit Department (T&MTD). The GRC will be 
mandated to deal with all types of grievances. The GRC members include the Secretary 
(T&MTD) as chair, Managing Director (SMTA) and representative from Commissioner Karachi 
Division. The Chair will call the relevant official as per requirement of the registered complaint 
including the Project Director, Environment Specialist, Social Development Specialist, and 
Gender/GBV Specialist; a senior social safeguard specialist from the supervisory consultant and 
a member nominated from a civil society organization. The ОКС will meet every month (if 
grievances are brought to the Committee), determine the merit of each grievance, and resolve 
grievances within three weeks (21 days) of receiving the complaint. While at the local level, 
grievances are first assisted and supported through staff from the contractor before referring to 
the GRC. 


The GRC has the right to request the project technical staff and officers working at head office, 
field level, and facility level to attend the meetings and provide information. GRC will ensure 
that objective and fair decisions are taken and agreements made. The procedures include 
verifying documents, conducting field inspections to verify the grievance's authenticity and 
eligibility, listening to different parties involved, referring cases to independent agencies for 
technical assessment. The GRC will resolve the complaint within 21 days following the receipt 
of the complaint. If the grievance redress mechanism fails to satisfy the aggrieved PAPs, they 
can submit the case to the appropriate court of law. 


4.2.1 Responsibilities of the СКС Focal Person 
The Project Director will serve as the focal person with the following responsibilities: 


e facilitate and provide information and services to ће GRC members; 
е document Ше ОКС proceedings, decisions, and recommendations; 

e maintain grievance-related records, reports, and attendance; 

e liaise with Ше GRC Convener; 

e facilitate arrangements for field inspections; 

e handle all payments and expenses related to GRC operations; 


e provide feedback to PAPs and the involve in grievances. 


5. Implementation Guidelines for Code of Conduct 


The project implementation team needs to demonstrate how they are complying with the Code of 
Conduct on Sexual Exploitation and Abuse. In addition, GRC members may do everything 
possible to reduce the power disparity between affected populations and workers and between 
staff within the project, ensure that there 1s an organizational culture that prioritizes this 1ssue, 
and establish and implement responsible compliance and complaints systems. 


The Code of Conduct 15 a comprehensive standard, which shall not be compromised. Develop 
and implement compliance and complaints mechanisms as part of overall managerial and staff 
responsibility and accountability. The Code of Conduct on GRM/GBV sets behavioral standards 
with zero tolerance for sexual exploitation and abuse. The project level СЕС 15 established to 
ensure compliance is a crucial component of the projects success. Accountability to 
communities and affected populations 1s fundamental іп project design and implementation and 
communication. Whatever procedures are established (e.g., information sessions, complaint 
registers, focal points among affected persons, referral to the focal point of the member, clear 
complaints channels) should be disseminated as widely as possible and should increase chances 
of reporting and receiving complaints (detailed code of conduct 15 attached as Annexure-7). 


6. GBV/SEA Related Complaints 


Men and women may perhaps communicate their grievances differently; however, they may 
have different types of grievances. Therefore, gender differences should be taken into 
consideration when handling grievances. To address GBV-related complaints, SEA/SH. The 
project will make sure the availability of а GBV-sensitive СКМ with multiple channels to 
address a complaint. The social development and gender specialist will be the focal persons for 
properly handling GBV allegations including assessment of the nature of the complaint, seeking 
support from various channels and helplines such as Citizens and Police Liaison Committee 
(CPLC) or Madadgar 15 to enact sanctions to be applied to the perpetrator. The PMT should 
have specific GBV/SEA/SH procedures, including confidential reporting with safe and ethical 
documenting of GBV cases based on the established information protocol. 


There are at least three key actors involved in handling SEA/SH allegations: (1) the GRM 
operator, (11) the ОВУ service provider, and (111) the representative from SMTA. It is therefore 
essential that before SEA/SH complaints being received, it must be identified who specifically 
will be responsible for handling the complaint 


ө The СКМ operator will keep SEA/SH allegation reports confidential 


e Suppose a case is first received by the ОВУ service provider or through other 
identified reporting channels identified during the stakeholder consultations, 
especially those of women and girls. In that case, the report will be sent to the GRM 
operator to ensure it 15 recorded in the GM system. As a result, the system will need 


7. 


to provide another database for sensitive complaints (SEA/SH), different from поп- 
sensitive complaints. 


As part of the established resolution mechanism, SEA/SH allegations are considered 
staff trained іп ОВУ, SEA/HS, and based on а survivor-centered approach. The 
agreement is reached on a plan for resolution and the appropriate disciplinary action 
for the perpetrator within the shortest time frame. 


For Sexual Exploitation and Abuse/Sexual Harassment (SEA/SH), the GRM should 
primarily serve to (1) refer complainants to the GBV service provider (it should be 
noted that here it will be up to the ОВУ survivors, SEA, HS, to decide if they want 
their complaints to be referred or not). These GBV service providers have been 
previously identified in the project's intervention area, and (11) record resolution of the 
complaint according to an information-sharing protocol signed by the GRM manager 
and the service providers. 


Grievances Uptake Channels 


The grievances will be received through the following channels: 


1. 


ii. 


iii. 


By Phone: SMTA Office Landline +92-21-99332207-8 (most preferably for an interim 
period) 


A permanent dedicated UAN Toll-Free managed by the SMTA will be established to deal 
with all project-related complaints and issues raised by the citizens regarding social, 
environmental and health, and safety issues (possible compensation, noise, dust, and odor 
impacts on them during construction). The same UAN will be used during the operation 
to handle BRT service-related complaints from riders and other users. 


By email: pd.kmp.ylc@gmail.com, gs.kmp.ylc@gmail.com, sds.kmp.ylc@gmail.com 
By Post: D- 43 & D-43/1, Shahra-e-Ghalib, Block 2, Clifton, Karachi 


In-person: The Grievance Focal Person: D-43 & D-43/1, Shahra-e-Ghalib, Block 2, 
Clifton, Karachi 


Complaints/suggestion box which will be placed along the BRT routes 


A tab on the SMTA Website for those who choose to submit online: This information and 
a summary of the process for answering queries and managing grievances will be 
available on the SMTA website (in process). 


Twitter handle; Twitter will be used for dissemination of project information only. 


Awareness Campaign 


A leaflet will be publicized as Annex-3 will be translated into Urdu and Sindhi through the 
media and on notice boards along the route at the construction site offices and public 


administration offices and available on the SMTA's website. In addition, the ОВУ complaint 
referral protocol should be popularized to know the different channels and how to report. 


9. Training of GRC Members and Complaint Management staff 


All GRC members and complaint management staff will attend a training and orientation 
meeting prior to the commencement of their work. Competent technical experts should provide 
training in social/ resettlement and environmental management. The training will address the 
policy aspects, compliance requirements, expectations of the community, and need for rapport 
and communication with the affected communities. Finally, need for independence and 
transparent views in dealing with grievances. 


10. | Documentation and Reporting 


АП complaints or grievances will be entered into an assigned database that tracks the progress of 
each complaint/grievance. Complaints records (letter, email, record of conversation) are stored 
together, electronically or in hard copy. Records will be kept of all grievances received, 
including the complainant's contact details, the date the complaint was received, the nature of 
grievance agreed on corrective actions, the date these were affected, and the outcome. Each 
record has a unique number reflecting the year and sequence of received complaints (1.e., 2021- 
01, 2021-02, etc.). In addition, each complaint or grievance will have a plan for addressing and 
closing out: 


Complaints shall be reported in the regular project report and undertaken both at Field and PMT 
levels by the project. It should contain: 


e Total number of complaints/grievances received based on gender-disaggregated data 
е Number of complaints referred to care providers 

e Total number resolved. 

е A total number under investigation / not yet resolved. 


e Total number not yet resolved and also exceeds the recommended close out time of 1 
month 


e A brief on any significant grievances currently not yet resolved and any risks to project 
implementation. 


e The project team may follow to see if the person 15 satisfied with the resolution or 
remedial actions. 


e If more than 30 complaints/grievances are recorded, the Project Director may decide to 
investigate any patterns or repetition of issues that need addressing. In addition, the 
Project Director may decide to get an independent consultant to review and provide 
advice. 


11. Action Plan Гог Operationalization of СКМ 


The critical tasks to institutionalize and make it functional GRM are provided in the following 
Exhibit-3. 


Exhibit 3: Proposed Action Plan for Operationalization of GRM 


Develop a code of conduct with clear sanctions. Social and 01 July 21 
Review and Finalize policies and procedures for Gender 
grievance handling Specialist 


p | Appoint Grievance Focal Point Person 14 July 21 


Project Level GRC Notified Secretary August 25, 
Е И 

Review апа translate СЕМ Brochure in Urdu Communication | 01 July 21 
ЫНЫН 


at community level Specialist 
Develop computerized record of all Grievances PMT On going 
КЕЙ 


Train focal point officials in GRM policies апа Social & Gender | Before the 
procedures and grievance handling (separate log Specialist civil work 
for SEA/SH/GBV complaints) Start 


Arrange monthly GRC meetings GRM Focal Monthly 
КИ ы _ 

Prepare Monthly СКМ Reports Social & Gender | Monthly 
„тт las _ 


Monitoring and Evaluation 


This section briefly presents (1) the monitoring arrangements and evaluation of the GRC 
processes and outcomes; (1) implementation schedules, and (111) cost estimates of ОКР. 


12.1 Monitoring of GRM Processes 


A poor grievance process can disrupt the project implementation resulting in discontent within 
the community and disruption in the project work. Therefore, a strong emphasis will be placed 
on monitoring the processes and outcomes. The Social Development, Gender/GBV, and 
Environment Specialists of PMT will be responsible for internally monitoring the grievance 


procedures іп their respective areas (1.е., social, gender/GBV, and НА). This will be done 
through monthly review and reporting of cases, analysis of the nature and types of disputes, 
quality of the deliberations and GRC process, and filing and records. In sum, the Specialists 
(Social Development, Gender/GBV, and Environment) will be responsible for: 


(1) Providing the Project Director, а monthly report detailing the number and status of 
complaints received and/or resolved 


(n) Any outstanding issues to be addressed 


(111) Ап analysis of the type of complaints and actions to reduce complaints in the Monthly 
Progress Report (MPR) of Social, Gender/GBV, and EIA 


(iv) Electronic database providing retrievable records of complaints redressed 
12.2 Evaluation of GRM Outcomes 


With field verifications of effectiveness of the СКМ system, desk studies will be available 
annually through a standard report. There will be an annual evaluation of the GRC processes by 
the Project Director (PMT) Office to determine the quality of the processes and operations and 
the outcome of cases by tiers, including analysis of the results. The external monitor will also 
look into the GRC cases as part of the overall safeguard evaluation under the RAP. The 
evaluation will consider all cases received and resolved and analyze the outcomes using relevant 
key indicators. 
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Annexure 1: Notification of Project Level GRC 


TRANSPORT & MASS TRANSIT 
DEPARTMENT 
GOVERNMENT OF SINDH 
Karachi Dated 25" August, 2021 


NOTIFICATION 


NO.SO(Gen.)/Yellow.Line/BRT/2019/20: Іп compliance to the institutional 
requirement as required by the World Bank for Karachi Mobility Project and 
subsequently for Yellow Line Corridor, Grievance Redressal Committee is hereby 
constituted as under. The Grievance Redressal Committee will carry out its business 
as detailed in Compensation and Livelihood Resettlement Plan and shall facilitate 
the Project Management Team and Project Affected People (PAPs)/GBV to redress 
grievances (if any) during the implementation of Yellow Line Bus Rapid Transit 


(BRT). 


Secretary, Transport and Mass Transit Department Sindh Convener 


| 2 | Managing Director, Sindh Mass Transit Authority 
| 3 | Representative from Commissioner Karachi Division 


Terms of References (ТОК5):- 


e Тһе GRC will meet every month (if grievances are brought to the Committee), determine the 
merit of each grievance, and resolve grievances within three weeks (21 days) of receiving the 


complaint. 


e The GRC may request the project technical staff and officers working at head office, field 
level, and facility level to attend the meetings and provide information. 


e GRC will ensure that objective and fair decisions are taken and agreements made in the best 
interest of the project. The procedures include verifying documents, conducting field 
inspections to verify the grievance's authenticity and eligibility, listening to different parties 
involved, геввяло-саве$ to independent agencies for technical assessment. 


SECRETARY TO GOVERNMENT OF SINDH 
Karachi, dated the 25" August, 2021 


еп! Вог 4), Government of Sindh, Karachi. 
'ernment of Sindh, Karachi. 


. The Chairpersc 
The Secretary Fina 


ee 


. 
4. The Additional inspec Karachi. 
5. The Managing Director, SMTA, Government of Sir dh, Karachi. 


ta то, 
. | OUG: и 


EU 


Annexure 2: Grievance Registration Form 


Date: Grievance Number: 
Complainant: 
Cell Phone: Address: 


Grievance Location: 


Description of grievance: Please provide details (who, what, where, when) of your grievance 
below: 


Please provide details on your suggested resolution for grievance: 


Signature of Recording Officer: 


Annexure 3: Grievance Investigation Report 


PARTICULARS OF THE GRIEVANCE 


Name of Complainant: 
Grievance Reference Number: 


C سی‎ 2. 


Grievance location 
TYPE OF INVESTIGATION CONDUCTED 


Field or Site Visit: Desk Review: Date Conducted: 
Yes. () No. () Yes. () No. () 


Key people consulted/interviewed: 


Description of the scope of the investigation: 


summary of the findings: 


Recommendations 


Responsible/Investigation 


Annexure 4: Sample СЕМ Information Leaflet 


Sindh Mass Transit Authority 
Karachi Mobility Project, Yellow line Corridor 


Grievance Redress Mechanism 
The Project 


The Project objective 1s to improve mobility, accessibility and safety along selected corridors in 
Karachi. The Yellow Line BRT corridor is approximately 21 km from the Dawood Chowrangi to 
the Business Centre of Karachi. The Yellow BRT corridor includes dedicated bus lanes located in 
the middle of the carriageway, on either side of the median, 28 stations, two bus terminals and one 
km of new bridge and associated facilities. The project will be executed by the Sindh Mass 
Transit. 


Purpose and Objective of the Information Brochure 


The purpose of this information pamphlet 1s to disseminate key features of the KMP Grievance 
Redress Mechanism (СЕМ). The objective of the СЕМ 15 to provide individuals and 
communities various channels to be able to lodge their project related complaints/concerns, if 
they believe that the project 1s likely to have adverse effects on them or their community and to 
help ensure faster and better resolution of project-related complaints. The GRM will allow for 
receipt of complaints/concerns, facilitate address of Ше complaints/concerns and inform 
complainants on the status of redress. 


Who is eligible to submit a complaint? 


Any individual, group, community, entity, or other party affected or likely to be affected by the 
social or environmental impacts of the project. 


What information is needed? 


Complaints must specify the subject of the complaint. They can also include the name, contact 
details, and supporting evidence, if any, that can be helpful in reviewing and resolving the 
complaint. The complaint may also include suggestions on how the individuals believe the 
complaint could be resolved. 


How can I submit a complaint? 


Grievance about the project's environmental and social performance can be launched in writing, 
through telephone or verbally at the Field Office or PMT and addressed to the Project Director, 
KMP, SMTA, Head Office. 


How to is a complaint handled? 


АП complaints will be handled and processed at two levels. At Field level, 3-person committee 
headed by the Deputy Director SMTA will receive and record the complaint, notify receipt, and 
determine eligibility within 3 days. The site level committee will scrutinize and investigate the 
grievance and will propose a solution within 10 days. The complainant will be informed of the 
resolution and the complaint will be closed if the resolution is found to be satisfactory by the 
complainant. 


How to get in touch? 

The Field Office can be contacted at: 
Deputy Director 

1) By Phone: 

2) By email: 

3) By mail: 

4) In person: 


The GRC at PMT can be contacted at: 

Project Director 

1) By Phone: SMTA Office Landline +922199332207-8 

2) By email: pd.kmp.ylc@gmail.com, gs.kmp.ylc@gmail.com, sds.kmp.ylc@gmail.com 
3) By mail: D- 43 &D-43/1, Shahra e Ghalib, block 2, Clifton, Karachi 

4) In person: D- 43 &D-43/1, Shahra e Ghalib, block 2, Clifton, Karachi 


Annexure 5: Urdu Translation of СКМ Information Leaflet 
A34 US معلوماتی‎ 
شکایت کے ازالے کا طریقہ کار‎ 
منصوبہ:‎ 


اس منصوبے کا مقصد کراچی میں منتخب راہداریوں کے ساتھ نقل و حرکت 6 رسائی اور حفاظت کو до‏ بنانا ہے۔ hy‏ 
لائن بی آر ٹی راہداری داؤد چورنگی سے کراچی کے بزنس سینٹر تک تقریبا 21 کلومیٹر کے فاصلے پر مشتمل ہے۔ 
یلو لائن بی آر تی راہداری میں دونوں سڑکؤں کے وسط میں واقع بس لین › درمیان کے دونوں کناروں پر 28 اسٹیشنوں 
> دو بس ٹرمینلز е‏ ایک کلومیٹر نیا پل اور اس سے وابستہ سہولیات شامل ہیں۔ اس پروجیکٹ کو سندھ ماس ٹرانزرٹ 
اتھارٹی (SMTA)‏ کے ذریعہ انجام دیا جائے گا۔ 


معلوماتی کتابچے کا مقصد: 

اس معلوماتی کتابچے کا مقصد کے ایم (KMP) са‏ کے شکایات ازالہ کے طریفہ کار (GRM)‏ کی اہم خصوصیات کی 
آگاہی فراہم کرنا ہے۔ جی آر ایم (СОВМ)‏ کا مقصد افراد اور کمیونٹیز کو مختلف ذرائع کی فراہمی LS‏ ہے تاکہ وہ 
پراجیکٹ سے متعلق اپنی شکایات / خدشات درج کروا سکیں › اگر اس منصوبے کے ان پر یا ان کی برادری پر مضر 
اثرات پڑنے کا امکان ہے اور اس منصوبے سے متعلقہ شکایات کو а‏ رفتار اور بہتر حل کو یقینی بنانے میں مدد کرنا 
ہے۔ جی آر ایم شکایات / خدشات کی وصولی › شکایات / خدشات کے حل کی سہولت فراہم کرے گا اور شکایت کنندہ کو 
ازالے کی صورتحال سے آگاہ Ж‏ 2 گا۔ 


کون شکایت درج کرنے کے اہل ہیں ؟ 


کوئی بھی فرد ء گروہ ç‏ برادری cuiua с‏ یا کسی دوسری جماعت کے Жа‏ ہونے یا اس پراجیکٹ کے معاشرتی یا 


کیا معلومات پیش کرنے کی ضرورت ہے؟ 


شکایات کے لئے ضروری ہے کہ شکایت کنندہ شکایت کا موضوع بیان کر ے۔ ان میں نام ء رابطے کی рай‏ « اور 
уу Ж сом‏ رو کان ge del ой cob ea SSE gm Oy Tangy‏ 


میں شکایت کیسے پیش کرسکتا ہوں؟ 


پروجیکٹ کی ماحولیاتی اور سماجی کارکردگی کے بارے میں شکایت ٹیلیفون کے ذریعہ یا زبانی طور پر پروجیکٹ 
آفس میں درج کروائئ جاسکتی ہے اور پروجیکٹ (PD) Жз ЯЗ‏ کے ایم پی (КМР)‏ ایس ایم ٹی اے äs (SMTA)‏ 
ا سے ر vestis Бє СЫ‏ 


شکایت کے ازالے کا طریقہ کار: 


شکایات کے ازالہ کے دو مرحلہ وار نظام واضع کیا گیا ہے۔ فیلڈ لیول پر ء ڈپٹی ڈائریکٹر ایس ایم ٹی اے کی سربراہی 
میں 3 رکنی کمیٹی شکایت وصول کرے گی اور اسے ریکارڈ کرے گی ء رسید جاری کرے گی › اور 3 دن کے اندر 
شکایت کی قابل قبول ہونے کا تعین کرے گی۔ سائٹ کمیٹی اس شکایت کی جانچ کرے گی اور 10 دن میں اس کا حل 


нае‏ کرے گی۔ شکایت کنندہ کو لئے گئے Бай‏ سے آگاہ کیا جائے گا اور اگر شکایت کنندہ کی طرف سے فیصلہ 
تسلی بخش قرار دیا گیا تو شکایت بند کردی جائے گی ورنہ شکایات کو حل کے لئے دوسرے مرحلہ میں بھیج دیا جائے 
گا۔ 


ہم سے رابطہ کیسے کریں؟ 
یہاں Ма‏ آفس سے رابطہ کریں: 
ڈپٹی ڈائریکٹر 

1( فون کے ذریعے: 

2( ای Оза‏ کے زریعے: 


Ди (3‏ کے زریعے: 
4( ذاتی طور پر: 


پی آئی یو کے جی آر سی سے یہاں رابطہ کیا جاسکتا ہے: 

پروجیکٹ ڈائریکٹر: 

1) فون کے ذریعہ: ایس ایم ٹی اے آفس لینڈ لائن: 922199332207-8+ 

Је c! (2‏ کے ذریعے: sds.kmp.ylc@gmail.com «gs.kmp.ylc(ggmail.com «pd.kmp.ylce@gmail.com‏ 
SIS (3‏ کے ذریعہ: 43 D-‏ اور D-43/1‏ ء ol‏ غالب c‏ بلاک 2 ء کلفٹن ء کراچی 


4( ذاتی طور پر: 43 D-‏ اور D-43/1‏ ء شہرہ غالب с‏ بلاک 2 ء کلفٹن ء کراچی 


Annexure 6: Sindhi Translation of GRM Information Leaflet 


معلوماتي پمفلیث 


شڪايت جي ازالي جو طريقيڪار 


. 


منصوبو: 


ان منصوبي جو مقصد ڪراچي ۾ چونڊ ڪوريڊورن سان نقل و حمل» پھچ ۽ حفاظت کي بهتر Git‏ آهي. يلو BRT of‏ 
ڪوريڊور دائود چورنگي کان ڪراچي جي بزنس سینثر تائين تقريبن 21 ڪلوميٽرن تي مشتمل ual‏ یلو لائین BRT‏ 
ڪوريڊور ۾ ہنھین رستن جي وچ ۾ هڪ بس О‏ وچ ۾ ٻنهي ¿Oš Мз‏ 28 اسثیشنونء ہھ بس ثرمینل ç‏ هڪ ڪلوميٽر نئون 
پل ۽ لاڳاپيل سھولتون شامل آهن. اهو منصوبو سنڌ ماس ٽرانزٽ اٿارٽي پاران مڪمل ڪيو ويندو. 


معلوماتي پمفلیث جو مقصد: 


هن معلوماتي پمفليٽ جو مقصد ڪراچي ماس ثرانزث پروجيڪٽ (KMP)‏ جي شڪايت جي ازالي جي طريقيڪار 
(СЕМ)‏ جي اهم خوبين GA Al Gul‏ آهي. جي آر ايم جو مقصد فرد ۽ برادرين کي آساني وارا طريقا ۽ رستا فراهم 
ڪرڻ АТ‏ ته جيئن اهي پروجيڪٽ Cub‏ پنھنجیون شڪايتون ۽ خدشا درج ڪرائي سگهن اگر اهي سمجھن ٿا ته اهو 
منصوبو انھن يا سندن ڪميونٽي تي هاڃيڪار اثر وجھندو ۽ ان منصوبي بابت شحایتن / خدشن کي فوري ۽ بھتر نموني 
حل ڪرڻ کي يقيني بنائڻ سميت شڪايت ڪندڙن کي ان بابت آگاہ پڻ ڪيو ويندو. 


н‏ شڪايت درج ڪرڻ جو اهل آهي؟ 


ڪوبه فرد ء с ААУ‏ ڪميونٽي › ادارو يا ڪا ہي ڌر جيڪي هن منصوبي جي سماجي يا ماحولياتي اثرن کان متاثر ٿيا 


ڪهڙي معلومات مهيا کرٹ جي ضرورت آهي؟ 


شڪايت ڪندڙ کي شڪايت еУ Š = dah‏ ان جو عنوان ОЈ‏ لازمي آهي. 43$ 3X‏ انھن ۾ نالا ء رابطي جا تفصیل ۽ 
لاڳاپيل ثبوت جيڪي شڪايت جو جائزو Dis‏ توڙي ان جي حل Gye‏ ۾ مددگار ثابت ой‏ شامل ڪرڻ ضروري آهن. 
شحایت ۾ مسئلي جي حل Gul‏ تجويزون ба‏ فراهم ڪري سگھجن O sË‏ جنھن ۾ شڪايت ڪندڙ کي يقين هجي ته ان سان 
PH‏ جو НО‏ کی سگھی ٹر 


آئون شڪايت ڪيئن درج ڪري سگھان ٿو؟ 


منصوبي جي ماحولياتي ç‏ سماجي Je‏ ڪردگي بابت شحایتون لکت са‏ ٽيليفون ذريعي يا زباني طور تي فيلڊ آفیس يا پي 
ull‏ يو (PIU)‏ ۾ Jah‏ ڪري سگھجن ٿيون يا پروجيڪٽ ڊائريڪٽر (PD)‏ ڪي ايم پي (KMP)‏ سنڌ ماس ٿرانزٽ اٿارٽي 
ма (SMTA)‏ آفيس کي مو cle‏ سگھجن ٿيون. 


شڪايت جي ازالي جو طريقو: 


شحایتن جي ازالي لاءِ ہن مرحلن تي مشتمل نظام ЖУ‏ حیو ويو ад‏ پھرین مرحلي ۾ ДА‏ جي سطح تي € ڊپٽي ڊائريڪٽر 
ايس ايم ud‏ اي جي سربراهي ۾ ٽي رڪني ڪميٽي شڪايت وصول ç‏ رڪارڊ ڪندي € رسيد جاري ڪندي ç‏ ٿن ڈینھن 
اندر ان جي قابل قبول уа‏ جو تعين ڪندي. ٻئي مرحلي ۾ سائيٽ uiae‏ شڪايت جي جاچ ڪندي ۽ 10 ڏينهن اندر ان جو 
حل تجويز ڪندي۔ شڪايت ڪندڙ کي فيصلي Gil‏ چان ڏني ويندي ۽ جيڪڏهن شڪايت ڪندڙ فيصلي مان مطمئن ЗА‏ 
ته شڪايت Хы‏ ڪئي ويندي ۽ اگر شڪايت ڪندڙ مطمئن نه ٿيو ته شڪايت ہي مرحلي ۾ داخل ٿي ويندو. 


اسان سان Май)‏ ڪئين ڪجي؟ 
Ма‏ آفيس سان رابطو کریو: 


з‏ ڊائريڪٽر 
1(« فون ذريعي: 
2 اي ميل ذریعي: 
3 تپال es‏ 
44 ذاتي طور تي: 


: سان هن ریت رابطو ڪري سگهجي ٿو‎ PIU جي‎ GRC 
iE, tla پروجیحکٹ‎ 


1( فون ذریعی: ایس ايم تي اي آفیس зы‏ لائین: 922199332207-8+ 

2( اي ميل sds.kmp.ylc(a)gmail.com «gs.kmp.ylc(ggmail.com «pd.kmp.ylc(ggmail.com = за‏ 
3( پوسٽ ذريعي: 10-43 ۽ 4А) AUS ‹ D-43/1‏ غالب ء بلاڪ 2 ء ڪلفٽن « ڪراچيِ 

4( ذاتي طور تي: D-43/1 $ D-43‏ ‹ شاهراهه غالب › بلاڪ 2 ‹ ڪلفٽن « ڪراچي 


Annexure 7: Code of Conduct 


Code of Conduct! 


Code of Conduct for GRM 


1) 


2) 


3) 


4) 


5) 


6) 


7) 


8) 


9) 


Respect and promote fundamental human rights without discrimination and irrespective 
of social status, race, ethnicity, color, religion, gender, sexual orientation, age, marital 
status, national origin, political affiliation or disability. 


Treat all communities with whom we work (including project affected populations), 
fairly and with respect, courtesy, dignity and according to the World Bank 
policies/guidelines and country Law and Local Customs. 


Create and maintain an environment that prevents sexual exploitation and abuse, abuse of 
power and corruption, and promotes the implementation of the code of conduct. The 
Social, Gender/GBV and Environment Specialists at all levels have particular 
responsibilities to support and develop systems that maintain this environment. 


Uphold the highest standards of accountability, efficiency, competence, integrity and 
transparency in the provision of goods and services in the execution of their job. 


Never commit any act or form of harassment that could result in physical, sexual or 
psychological harm or suffering to individuals, especially women and children. 


Never exploit the vulnerability of any target group, especially women and children, or 
allow any person/s to be put into compromising situations. 


Never engage in any sexual and labor activity with children (persons under the age of 
18). Mistaken belief in the age of a child 15 not a defense. 


Never engage in sexual exploitation or abuse of any man, woman, girl or boy. This 
constitutes acts of gross misconduct and 15 therefore grounds for serious action as per 
law. 


Never exchange money, employment, goods, or services including sexual favors. АП 
forms of humiliating, degrading or exploitative behavior are prohibited. 


10) Any breach of the Code of Conduct will result іп disciplinary action in accordance with 


the respective terms, conditions and guidelines of the World Bank and local laws. 


11) Any staff member purposely making false accusations on any action by another staff 


member, which is in breach of the code of conduct will be subject to disciplinary action at 
the discretion of the employer. 


Contractor's Personnel shall: 


1. Carry out his/her duties proficiently and diligently; 


Í https://thedocs.worldbank.org/en/doc/74168 1582580194727-0290022020/original/ESFGoodPracticeNoteonGBVinMajorCivilWorksv2.pdf 


2. Comply with this Code of Conduct and all applicable laws, regulations and other 
requirements, including requirements to protect the health, safety and well-being of other 
Contractor's Personnel and any other person; 


3. Maintain a safe working environment including by: 


a. Ensuring that workplaces, machinery, equipment and processes under each person's control are 
safe and without risk to health; 


b. Wearing required personal protective equipment; and 
d. Following applicable emergency operating procedures. 


4. Treat other people with respect, and not discriminate against specific groups such as women, 
people with disabilities, migrant workers or children. 


5. Not engage in any form of sexual harassment including unwelcome sexual advances, requests 
for sexual favors, and other unwanted verbal or physical conduct of a sexual nature with other 
Contractor's or Employer's Personnel; 


7. Not engage in Sexual Exploitation, which means any actual or attempted abuse of position of 
vulnerability, differential power or trust, for sexual purposes, including, but not limited to, 
profiting monetarily, socially or politically from the sexual exploitation of another. In Bank 
financed projects/operations, sexual exploitation occurs when access to or benefit from Bank 
financed Goods, Works, Consulting or Non-consulting services is used to extract sexual gain; 


8. Report violations of this Code of Conduct; and 


9. Not retaliate against any person who reports violations of this Code of Conduct, whether to us 
or the Employer, or who makes use of the Project Grievance Redress Mechanism. 
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GBV/Gender Action Plan 


The rationale behind Karachi Mobility Project Bus Rapid Transit (BRT) is to create more 
compliant and improved mobility environment for women in terms of accessibility to jobs and 
services. The objective of this Gender Action Plan for the Karachi Mobility Project is to address 
the following aspects: 1) gender-based violence stemming from labor influx п) women's mobility 
and 11) women's employment. 


Why Incorporate Gender 


A well-informed gender integration plan can add to a project's positive impact for women and 
men. In addition to promoting equality for all people, the integration of gender 15 required by 
World Bank. The World Bank has developed this Good Practice Note (GPN)! to assist Task 
Teams in identifying risks of SEA/SH — as opposed to all forms of GBV that can emerge in IPF 
involving major civil works contracts — and to advise Borrowers on how to best manage such 
risks. The GPN is structured around three key steps that cover project preparation and 
implementation 


° First, identify and assess the risks of SEA/SH, including social and capacity assessments. 
Ideally, this is done during project preparation, with the understanding that SEA/SH risk 
assessment is a continuous process and should take place throughout the project life cycle 
as SEA/SH can occur at any moment. 

e Second, address the risks by identifying and implementing appropriate SEA/SH risk 
mitigation and monitoring measures. 

ө Third, respond to any reported СВУ allegations, whether related to Ше project or not. 
Projects should include effective monitoring and evaluation (M&E) mechanisms, which 
meet the World Bank's requirements on SEA/SH and allow for reporting on allegations 
that are project-related and for monitoring case follow-up. 


This Gender Action Plan (GAP) forms the basis for operationalizing the results and 
recommendations of the gender analysis. The GAP defines and discusses the activities under 
various phases of the project and 1s based on the findings of social impact assessment, other 


relevant research undertaken in Karachi as well as good industry practice. The subsequent sections 


outline the aspects mentioned above in detail. 


1. Mitigating Risks of GBV (labor stemming from the influx) 


Research from around the globe indicates that large construction projects, which involve the influx 


of male workers close to residential areas, can expose women and girls (transgender and young 


boys) to risks of sexual violence and abuse. Therefore, it 15 imperative that certain mitigation 


strategies be in place before the onset of infrastructure construction, although the following 


suggestions need a follow-up to materialize. 


Formation of Gender Action Committee with a concise term of reference involving 
relevant stakeholders such as the WDD, CSW, gender experts, relevant people from the 
Sindh Mass Transit Authority (SMTA) human rights activists, Women Police Department 
of Urban and Infrastructure Engineering (the latter to help create employment opportunities 
for newly graduates). It is recommended that this group be led by the Gender Specialist of 
the SMTA's Project Team, who is currently being recruited, unless SMTA decides 
otherwise in consultation with the committee members. The functions of the Committee 
will be determined by the SMTA. The Committee will serve as a sounding board for all 
key gender matters that the Project will commit to: 

Make existing helplines more active in order to have readiness for GBV service provision. 
The Madadgar and CPLC helplines offer some potential that can be tapped into for this 
project. Especially during the construction phase, these helplines could be strengthened 
with some support from the Project funds (if need be) to hire more professionals for Ше 
call centers who can provide support around the clock with strong referral mechanisms. 
Regularly monitor the GBV service providers to check their capacity and coverage as some 
of them might weaken or disappear over time. 

Make certain the availability of a GBV-sensitive GRM with multiple channels to initiate a 
complaint. It should have specific procedures for GBV including confidential reporting 
with safe and ethical documenting of GBV cases. 

Incorporate requirements in the Bidding Documents for the contractors to adopt the Code 
of Conduct that defines obligations of all their staff regarding policies related to GBV, SEA 
and workplace harassment, and to have it signed by all their staff, as defined in the Standard 
Procurement Documents. 

Undertake project stakeholder consultations continuously throughout the project 
implementation to inform those affected by the project of GBV risks and project activities 
and to get their feedback on project safeguard issues. The regularity of consultations to be 
determined in consultation with SMTA. 

Ensure safety around the project sites prior to civil works commencing: 1) have separate, 
safe and easily accessible facilities for women and men working on the site 11) visibly 
display signs around the project site that signal to workers and the community that the 


project site is an area where ОВУ is prohibited. 111) as appropriate, public spaces around 
the project grounds should be well-lit. 


2. Enhancing Women's Mobility 


In Karachi, sexual harassment 15 a high risk for women, especially young women and girls, who 


use public transport. The Yellow Line BRT will incorporate features designed to reduce and 


mitigate the risk of sexual harassment and to encourage use ofthe BRT by women and minority 


groups to increase women ridership. 


Consider a separate section іп the Yellow Line for women passengers as recommended by 
women participants in the FGDs. Women called for the bus to have a 50/50 partition. The 
SMTA staff suggested that in order to make maximum use of space, this partition could be 
collapsible or removable to cater to the influx of passengers. It was also recommended by 
some people that there should be separate (additional) buses running for women during the 
peak hours in the morning and evening. This recommendation requires further discussion. 
Any concessions made for women that are “ашсК win' approaches involving gender 
segregation should be paired up with long-term solutions aimed at changing norms around 
acceptability of harassing women on public transport. 

Consider allocating seats for the elderly and disabled people. This 1s something that needs 
a bit more investigation as the SMTA staff felt that 1f seats are reserved for the disabled, 
this сап be misused by people who are able-bodied, they suggested having ‘disabled’ 
included іп the CNIC card (identity card) could be one way to ward this misuse. It 15 
recommended that at least 3 seats for the disabled be allocated in each bus. 

Use the buses to educate the passengers on changing toxic masculine behavior and stopping 
violence against women and transgender persons. For instance, if TV screens are installed 
in the metro bus (and stations while waiting), there could be infomercials and short videos 
that educate people on GBV. Other strategies could involve putting such messages on the 
bus fare tickets and having big GBV related educational posters displayed at the bus 
stations as well as inside the buses. 

Hire women drivers and staff at the bus stations to ward off incidents of violence. In order 
to protect women drivers (as well as men), there could be a safety partition between them 
and the passengers. 

Train all bus drivers and staff of the BRT line to be more gender sensitive. There could be 
a bonus or incentive attached to completing such a training or it could be made mandatory 
as part of their Job. АП security staff hired by the bus service should be trained as well. 
Their training could include non-confrontational strategies to intervene when incident 
happens with quick referrals. 


Display helpline numbers at all the bus stations and inside Ше buses and install emergency 
phones that function without dialing to register quick complaints. Make complaint cells or 
boxes available in the bus stations. 

Install security cameras/Passenger Emergency Alarms (PEAs) so that passengers can 
communicate directly with the operator through PEAs if there are any problems. Assign 
women guards and staff at all important stops across the network. 

Improve transit facilities: This means ensuring that there are feeder/transit buses or shuttles 
that can go inside the crowded settlements and bring women to the main line in the yellow 
corridor. It 15 usually the Чаз mile' (walking from the bus stop to their destination), or the 
‘first mile’ (walking from the home to the bus stop) where harassment and violence occurs. 
Therefore, it is important to conduct a survey of which routes to have the transit facilities 
on for women to make it easily and hassle free to the main bus line. 


3. Enhancing Women's Employment 


Lack of gender-sensitive transport infrastructure and services and lack of women in the sector 


often reinforce each other. Share of women in the sector as drivers, engineers or leaders 


remains low. As a result, transport services remain heavily male-dominated, which contributes 


to women's voices as transport users not being heard, with often little incentives for transport 


services to respond to particular needs of women service users. A focus on women's 


employment in the sector can help SMTA project a more progressive image that 15 more 


representative of its customer base, which may affect riders’ perceptions of transport safety 


and actual incidence of sexual harassment in public transport as more and more women will 


start taking up public-facing roles in the sector. 


SMTA will ensure that women will be provided employment and business opportunities 
during construction and operation phases and there will be no differential payment between 
men and women for work of equal value. 


BRT security staff will be comprised off both men and women and they will be trained to 
protect women, children, and other vulnerable groups, such as transgender, from 
harassment. The Project Team will develop an Anti-harassment Policy for the Project. 


SMTA will provide job opportunities to women particularly during the operation phase 
matching their skill set or provide additional training in the required areas of expertise. 
Efforts will be made to recruit women at all skill levels. 


SMTA will establish/strengthen links with higher education institution/s, e.g. Department 
of Urban and Infrastructure Engineering to create a school to employment transition link 
for graduates especially for women. 


е SMTA will monitor Ше Project effects оп women during each implementation and 
operation through relevant sex-disaggregated data collected pursuant to the monitoring and 
evaluation system referred in the M&E Section. 


4. Gender Action Plan 


Below 15 the gender action plan for with respect to project components. As the programme 
outcome 15 implemented, additional revisions may be required for the programme-level gender 
action plan, which will be submitted along with each of the project phase. 


GENDER ACTION PLAN: 


GENDER ACTION PLAN 


Project 
Component 


l. Mitigating 
Risks of GBV 


1.1. Forma 
Gender Action 
Committee with a 
concise term of 
reference 


1.2. Make existing 


Objective 


This 
Committee 
will serve as 
a sounding 
board for all 
key gender 
matters that 
the Project 
will commit 


to have 


Project Results Framework 
Indicator 


Establish a committee while 
involving relevant stakeholders 
such as the WDD, CSW, gender 
experts, relevant people from the 
Sindh Mass Transit Authority 
(SMTA) human rights activists, 
Women Police, Department of 
Urban and Infrastructure 


Engineering (the latter to help 
create employment opportunities 
for newly graduates) 


The Madadgar 15 and CPLC 


helplines offer some potential that 
can be tapped into for this project. 
Disseminate information across all 
buses on helplines operated by 
Women Development Department, 
Provincial Commission on the 
Status of Women and NGOs 
(Madadgar 15 etc.) to report cases 
of GBV including sexual 
harassment. 


readiness for 
ОВУ service 
provision 


helplines more 
active 


Actions required 
/activities 


ToR's for the 
Committee have been 
developed. 


These helplines could 
be strengthened with 
some support from 
the Project through 
trainings of the 
existing staff (who 
can provide support 
around the clock) 
with strong referral 
mechanisms 


Responsibility 


Specialist 


Gender 
Specialist, 
SMTA, Social 
Development 
Specialist 
Consultant, 
GBV Trainer 


Time 

Frame (start 
and end 
date) 


During 
project 
design and 
before 
construction 


Throughout 
construction 
and 
Operation 
phase 


1.3. Кеешапу 
monitor Ше ОВУ 
service providers 


1.4. Make certain 
the availability of a 
GBV-sensitive 
GRM 


1.5. Incorporate 
requirements in the 
Bidding 
Documents for the 
contractors 


to check their 
capacity and 
coverage 


for proper 
handling of 
GBV 
allegations 
including 
assessment 
of the nature 
of the 
complaint 


To adopt the 
Code of 
Conduct that 
defines 


obligations 
of all their 
staff 
regarding 
policies 
related to 
GBV, SEA 
and 
workplace 
harassment, 


For instance, some of them might 
weaken or disappear over time. 


with multiple channels to initiate a 
complaint. The designed GRM 
have specific procedures for GBV 
including confidential reporting 
with safe and ethical documenting 
of GBV cases. 


have it signed by all their staff, as 
defined in the Standard 
Procurement Documents. 


Bi-Monthly visits of 
ОВУ service 
provider office 


GBV-Sensitive ОКМ 
is being developed 


This will be part of 
biding documents 

and will be ensured 
during procurement 


Gender 
Specialist 
SMTA, Social 
Development 
Specialist 
Consultant 
Gender 
Specialist and 
Social 
development 
Specialist 
SMTA, Social 
Development 
Specialist, 


Communication 


Specialist, 
SMTA 
Design 
Consultant, 
Procurement 
Specialist and 
Gender 
Specialist 
SMTA 


from 
construction 
till end of 
project 


throughout 
construction 


Before 
construction 
work 


1.6. Undertake 
project stakeholder 
consultations 


1.7. Ensure safety 
around the project 
sites 


1.8. Conduct 
training for GAP 
implementation 
and gender policy 
for PMT staff and 
other stakeholders 


to share key 
information 
about the 
project with 
PAPs 


to reduce the 
risks of GBV 
and SEA 


to raise 
awareness 
regarding 
GBV and 
SEA 


To inform those affected by the 
project of GBV risks and project 
activities and to get their feedback 
on project safeguard issues. 


prior to civil works commencing it 
is imperative to : 1) have separate, 
safe and easily accessible facilities 
for women and men working on the 
site 11) visibly display signs around 
the project site that signal to 


workers and the community that 
the project site 15 an area where 
СВУ is prohibited. 111) as 
appropriate, public spaces around 
the project grounds should be well- 
lit. 

To aware and sensitize them the 
objective of GAP implementation 


These consultations 
will be done on need 
basis 


Consultations will 
take place with the 
contractor to comply 
with the mentioned 
requirements 


Training will be 
provided to all staff 
(men and women). At 
least 2 trainings shall 
be held on gender 
and social inclusion 
for staff of 
implementing agency 
of Karachi Mobility 
Project to ensure that 
the project 15 


Gender 
Specialist, 
Social 
Development 
Specialist, 
SMTA and 
Social 
development 
Specialist, 
Consultant 
Gender 
Specialist 
SMTA, Social 
Development 
Specialist 
Consultant 


Gender 
Specialist 
SMTA, GBV 
Trainer 


from project 
designing 
phase till end 
of project 


Before 
construction 
phase 


Before 
design and 
construction 
phase 


Enhancing 
women's mobility 


2.1. Consider a 
separate section 
(properly divided) 
in the Yellow Line 
for women 


2.2. Consider 
allocating seats for 
the elderly and 
disabled people 


to have easy 
access to 
BRT services 
for women 


to reserve 
seats for 
disabled and 
elders 


АП buses have clearly demarcated 
sections for women, children, 
elderly, and transgender enforced 
by the bus staff. Maximum security 
for women to ensure they are not 
discouraged from using busses. 


It is recommended that at least 3 
seats for the disabled and elders to 
be allocated іп each bus 


implemented in a 
social and gender- 
responsive manner 


This will be ensured 
through consultation 
with design 
consultant during 
designing and 
contractor in 
operation phase 


consultation and 
recommendation 
during design and 
operation phase will 
be taken place with 
the 
consultant/contractor 


Social 
Development 
Specialist of 
Consultant, 
Gender 
Specialist 
SMTA 
Social 
Development 
Specialist of 
Consultant, 
Gender 
Specialist 
SMTA 


from 
designing till 
operation 


from 
designing till 
operation 


2.3. Construct BRT 
corridors and 
stations according 
to the design 
following 
international 
quality standards. 
Moreover, 
construct bike lanes 
and walkways 
approaching all 
BRT stations to 
ensure convenient 
and safe access of 
all kinds of 
passengers, 
especially women, 
children and 
elderly. Install 
security cameras 
and Passenger 
Emergency Alarms 
(PEAs) in the buses 
and Develop an 
app to report cases 
of sexual 
harassment on 
buses 


to ensure all 
BRT stations 
are socially 
and gender- 
inclusive. 
Also, to 
address 
incidents of 
harassment 
of women, 
children, 
persons with 
disability, 
transgender 
and other 
crimes 


BRT stations include platform level 
boarding and safety design features 
for women, children, elderly people 
with disability. Approaches to each 
BRT station include lighted non- 
motorized transport lanes, with 
accessible bike parks, and 
sidewalks with accessibility ramps. 
Each BRT station 15 adequately 
lighted and has (1) separate 
restrooms for men and women, (11) 
priority e-ticketing counters for the 
elderly and PWD's, and separate 
ticketing counters and vending 
machines for women, (11) CCTV 
facilities, (1v) instruction boards 
with helpline numbers and color- 
coded directional signs, in local 
languages strategically placed (v) 
visible reporting desks to address 
incidents of harassment of women, 
children, boys and girls, and other 
crimes and (vi) Anti-Harassment 
and Anti GBV messages will also 
be placed. Buses should also have 
(1) CCTV facilities (11) helpline 
numbers in local languages 
strategically placed, and (ут) 
Passenger emergency alarm may 
also be used to report harassment. 


Consultations will be 
done with the 
engineering team, 
contractor to take 
suggestions into 
considerations during 
design phase and 
before civil work. 
Information will be 
disseminated at the 
project site 


from design 
till operation 
phase 


Consultant's 
engineering 
team, SMTA 
Engineers, 
Gender 
Specialist 
SMTA, 
Communication 
Specialist, 
Social 
development 
Consultant 


(о 6 
awareness 
regarding 
GBV and 
SEA 


2.4. Use the buses 
to educate the 
passengers 


to ward off 
incidents of 
violence 


2.5. Hire women 
drivers and staff at 
the bus stations 


to educate people on changing 
toxic masculine behavior and 
stopping violence against women 
and transgender persons 


The operator that will be selected 
for the operation and maintenance 
of the BRT system will ensure to 
include 20% women in the overall 
staffing plan (security staff drivers, 
other staff etc). In order to protect 
the women drivers (as well as the 
men ), there could be a safety 
partition between them and the 
passengers. 


TV screens to be 
installed іп the metro 
bus (and stations 
while waiting), there 
could be infomercials 
and short videos that 
educate people on 
GBV. Other 
strategies could 
involve putting such 
messages on the bus 
fare tickets and 
having GBV related 
educational posters 
displayed at the bus 
stations as well as 
inside the buses. 


Recommendations 
will be given for 
hiring of women staff 
members while 
transition from 
construction to 
operation phase. 
Moreover, training 
will be provided to 
drivers and staff as 
needed 


Communication 
Specialist, 
Gender 
Specialist, 
SMTA and 
Social 
Development 
Specialist of 
Consultant 


Gender 
Specialist, 
Project Director 
SMTA and 
Social 
Development 
Specialist of 
Consultant, 
GBV Trainer 


throughout 
operation 


before 
operation 
phase till end 


2.6. Train all bus 
drivers and staff of 
the BRT line e.g. 
ticket staff, guards, 
etc. 


2.7. Conduct media 
campaign to raise 
awareness among 
BRT staff, 
passengers on GBV 


including sexual 
harassment. 
Display helpline 
numbers at all the 
bus stations 


2.8. Disseminate 
GBV service 
providers contact 
information 


for timely 
and also 
effective 
handling of 
sexual 
harassment 
and other 
crimes that 
threaten the 
safety of 
passengers 


Conduct 


media (social 
media, radio) 


campaign to 
raise 
awareness 
among ВКТ 
staff, 
passengers 
on GBV 
including 
sexual 
harassment 
to raise 
awareness 
regarding 
GBV and 
SEA 


АП staff (men and women) with 
direct client interaction will be 
trained on the timely and effective 
handling of cases of harassment 
and other security threats. 


Multi-media information campaign 
will be run through social media, 
Radio and on project site 
demonstrating ease of access, 
safety, comfort, and other 
advantages of the BRT system. 


To inform the women, children and 
transgender who are at risk on how 
to get in touch to the relevant 
person or contact through 
awareness campaigns and training 


At least 2 annual 
refresher trainings 
should be conducted 
for all staff with 
direct client 
orientation 


Content that will run 
on social media and 
display on BRT 
stations and on 
project site during 
construction will be 
developed 


training of the 
selected community 
where civil work 
commence will be 
conducted whereas, 
awareness will be 
given through 
disseminating of 
information through 


GBV Trainer/ 
Consultant, 
Social 
Development 
Specialist 
Consultant, 
Gender 
Specialist 


World Bank 
Gender and 
Social Team, 
Gender 
Specialist and 
Communication 
Specialist 
SMTA, Social 
Development 
Specialist 
Consultant, 
GBV Trainer 


Communication 
Specialist and 
Gender 
Specialist, 
SMTA, GBV 
Trainer 


during 
operation 


during 
construction 
and 
operation till 
the project 
lasts 


from 
construction 
till end of 
project 


3. Enhancing 


women's 
employment 


3.1. SMTA will 
ensure that women 
will be provided 


employment 
opportunities 


particularly during 
the operation phase 


3.2. Project will 

support women to 
start their 
businesses along 
the corridor 


to increase 
women 
participation 
in the 
workforce 
also, to make 
BRT service 
gender- 
responsive 


to provide 
employment 
opportunity 
to women 


SMTA will hire 30 percent women 
in its upcoming recruitment batch, 
with the aim of reaching 50 percent 
women in the PMT. Moreover, for 
the operation and maintenance of 
the BRT system 25% women will 
include in the staffing plan. 


Focus on women's employment in 
the sector can help portraying a 
progressive image that is more 
representative of their customer 
base and may affect riders’ 
perceptions 


brochures, signage at 
the project site and 
buses 


This will be kept in 
upcoming 
procurement plan and 
will be implemented 
accordingly. Separate 
facilities for women 
employees at all 
levels will be ensured 
(Provision of women 
friendly amenities 
such as separate 
toilets, safe transport 
options, day care 
center) which may 
also help increase the 
recruitment of 
women. 

Encourage women to 
start small business 
e.g.; TUC shop, 
Kiosk (jewelry, 
newspaper, mobile 
accessory and 
recharge, toys etc.) 
along the corridor. 
This could be 
supported through 


Project Director 
SMTA, Gender 


Specialist 
SMTA, 
Procurement 
Specialist 


Gender 
Specialist 
SMTA, Social 
Development 
Specialist 
Consultant, 
Gender and 
Social Team 
World Bank 


before 
operation 
commence 


throughout 
operation 
phase 


linkages with existing 
networks of women 
entrepreneurs and 
collaboration with 
Karachi 
Neighborhood 
Improvement Project 
which is making 
efforts to support the 
livelihoods of women 
business owners in 
some of its revamped 
public 

areas. Moreover, 
partnering with 
intuitions, CSOs and 
businesses working 
on empowerment of 
women/transgender 
community especially 
in terms of response 
to GBV and 
employment to 
promote inclusive 
business models will 
also benefit the 
project. List of CSOs 
is being developed 
and will be updated 
accordingly 


3.3. BRT security 
staff will be 
comprised off both 
men and women. 


3.4. SMTA will 
establish/strengthen 
links with higher 
education 
institution/s 


3.5. SMTA will 
monitor the Project 
effects on women 
during each 
implementation 
and operation 


to protect 
women, 
vulnerable 
groups from 
harassment 


to facilitate 
women 
graduates to 
start up their 
career 


to perceive 
the impact of 
project on 
women 


BRT security staff will be trained 
to protect women, children, and 
other vulnerable groups such as 
transgender from harassment in 
order to ensure safe mobility 


Establish links with Department of 
Urban and Infrastructure 
Engineering, Transport 
Development department to create 
a school to employment transition 
link for graduates (men and 
women). 


Female ridership to increase from 
10% baseline) to 30% at the end of 
project 


Training will be 
provided to all staff 
members (men and 
women). f 


During 
implementation of 
civil work it will be 
ensured in the 
procurement plan to 
hire graduates from 
the relevant 
institutions with 
whom links would 
have been developed 
relevant sex- 
disaggregated data 
will be collected 
pursuant to the 
monitoring and 
evaluation system 
and will be done 
through yearly rapid 
ridership survey 


GBV Training 
Consultant, 
Gender 
Specialist 
SMTA, Social 
Development 
Specialist 
Consultant 
Project Director 
SMTA, 
Director Infra, 
Gender 
Specialist 
SMTA 


Gender 
Specialist 
SMTA, Social 
Development 
Specialist 
Consultant 


before 
operation till 
end of 
project 


before civil 
work starts 


Yearly once 
operation 
Starts 


3.6. Conduct 
benchmark апа 
post 
implementation 


satisfaction surveys 
with all passengers 


(men and women), 
including the 
elderly, people 
with disability, 
and minorities 
such as 
transgender. 


3.7. Conduct 
impact study of the 
use of the BRT for 
women, people 
with disabilities, 
elderly and other 
vulnerable and 


to assess the 
progress of 
project 


to see the 
impact of 
ВКТ on 
women, 
people with 
disability, 
elderly and 
vulnerable 


Compare surveys and identify 
successes and problems. A large 
number of male (9796) and female 
(93%) riders were not satisfied with 
the existing transport system in 
terms of availability of service, 
staff behavior. affordability, safety, 
seating comfort. 46%women 
responded that they had faced the 
harassment during the travel on bus 
and on bus stops (Baseline 2019 
SIA Report) 


Report on BRT impact on the city 
of Karachi in general and of 
women, people with disabilities, 
elderly and other vulnerable groups 
and minority. 


Following the 
baseline report of 
SIA and 
questionnaire data 
will be updated for 
the base line and then 
will conduct the same 
survey once 
operation starts 


at least 1 video 
documentary 
capturing the pre- and 
post-BRT 
experiences and 
perceptions of equal 
number of male and 
female interviewees 


Gender 
Specialist 
SMTA, Social 
Development 
Specialist 
Consultant 


Gender 
Specialist 
SMTA, Social 
Development 
Specialist 
Consultant 


Before and 
after 
operation 


Start and at 
the end of 
project once 
operation 
Starts 


5. Gender Action Plan: Monitoring, Evaluation and Reporting 


A safeguard, gender and M&E specialist who will support the gender specialist, SMTA to fulfil 
monitoring and evaluation obligations will be embedded by the third party monitoring agent. The 
gender specialist, SMTA will oversee, guide and coordinate gender-related measures within the 
programme and ensure the successful implementation of the GAP. Moreover, gender specialist 
will be responsible for monitoring, evaluation and reporting for the GAP. 

With a focus on gender, their responsibilities will include (among others): 


Liaison with all program stakeholders 

Responsibility for overseeing program communication and stakeholder engagement on 
topics related to gender 

Revision of program documents/ publications/ guidelines/ policies to ensure effective 
gender-mainstreaming, and that information 15 gender-sensitive 

Identification of local and provincial communities and women's groups for collaboration 
on community outreach, information dissemination and other program activities 
Dissemination of information about the grievance mechanism to program partners, local 
communities among others 

Overseeing (implementing, monitoring and reporting) the gender action plan 

Monitoring program progress, including in achieving the gender action plan targets and 
ensuring adaptive management (as needed) 


Аппехиге 1 


ToRs of Gender Committee: 


е The Gender Committee will meet every month. 

е The Gender Committee may request the project technical staff and officers working at head 
office, field level, and facility level to attend the meetings and provide information. 

e The Gender Committee will monitor GAP activities; discuss problems concerned with 
gender mainstreaming. 

e The Gender Committee will deal GBV/SEA issues (if any) in legal and neutral way. 

e The Gender Committee will ensure that objective and fair decisions are taken and 
agreements made in the best interest of the project. 
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EXECUTIVE SUMMARY 


Sindh Mass Transit Authority (SMTA), Govt. of Sindh intends to provide bus rapid transit 
(ВАТ) facility to local community of Karachi. The length of proposed ВАТ facility is about 21 
km and it starts from Dawood Chowrangi and ends at Numaish Chowrangi. The primary 
objective of the project is to mitigate the traffic congestion problems and provide quick & safe 
access to the local commuters. The project consists of following parts: 


° Main Corridor of about 21 km 
° Twenty Eight (28) BRT Stations 
° Two (02) Bus Depots 


This report solely deals with geotechnical studies and necessary geotechnical 
recommendations for preliminary level design of foundations for proposed Depot 1 & 2 only. 
The proposed depots consists of various single and triple story buildings consisting of Admin 
Building, Operational Building, Mechanical Repair Workshop, Wash Pits, Utility Building, 
Fuel Station with Fuel Storage Tanks, Staff Rest Areas, Security Gate Office, Parking Areas 
etc. 


National Engineering Services Pakistan (Pvt.) Ltd. (NESPAK) has been appointed as a 
Consultant for providing necessary consultancy services for design and construction 
supervision of the proposed development works. 


In order to evaluate the subsurface ground conditions at project sites and to arrive at a safe 
and economical design of foundations of proposed structures, geotechnical investigations 
were considered necessary. The task of geotechnical investigations was awarded to M/s 
F&M (Pvt.) Ltd., Karachi through competitive bidding amongst the local drilling Contractors 
as per PPRA rules. These investigations were carried out under the full-time supervision of 
geotechnical engineer of NESPAK from January 24, 2022 to February 04, 2022 and April 21, 
2022 to April 24, 2022. 


The geotechnical investigations were aimed to delineate the major subsoil / bedrock 
conditions spread over the site areas, to evolve soil / rock parameters for preliminary level 
design of foundations for proposed structures, to identify any problematic ground conditions 
and to provide appropriate remedial measures. Geotechnical investigations comprised 
drilling of boreholes, performance of field testing, collection of soil / rock / water samples and 
laboratory testing on selected samples. 


Geotechnical investigations indicated that both depot areas generally consist of overburden 
(i.e. silty sand / sandy silt / silt with sand / silty clay) from top of the ground to maximum 
depth of 20 m below NSL. Below overburden, bedrock (i.e. mudstone / friable sandstone) 
was present up to maximum investigated depth of 25 m below NSL. GWT was present at a 
depth of 5.20 m & 5.95 m at Depot 1 and 1.85 m to 2.05 m at Depot – 2. 


Shallow foundation (i.e. strip / square / mat) with minimum depth of placement as 1 m below 
NSL can be used for proposed development works at Depot — 1. However, mat foundation 
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with soil improvement or cast in place Н.С. piles having diameter 760 mm 4 1000 mm can 
be used for proposed development works at Depot — 2. 


Based on chemical test results, ordinary Portland cement (OPC) and sulphate resistance 
cement (SRC) should be used for foundation works at Depot — 1 and Depot - 2, 
respectively. 


Findings of this report can only be used for preliminary level design of proposed 
development works of Depot — 1 & 2. Structure specific geotechnical investigations should 
be carried out prior to the finalization of design of foundations for proposed development 
works. 
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1. INTRODUCTION 
11 GENERAL 


Sindh Mass Transit Authority (SMTA), Govt. of Sindh intends to provide bus rapid transit 
(ВАТ) facility to local community of Karachi. The length of proposed ВАТ facility is about 21 
km and it starts from Dawood Chowrangi and ends at Numaish Chowrangi. The primary 
objective of the project is to mitigate the traffic congestion problems and provide quick & safe 
access to the local commuters. The project consists of following parts: 


° Main Corridor of about 21 km 
° Twenty Eight (28) BRT Stations 
° Two (02) Bus Depots 


This report solely deals with geotechnical studies and necessary geotechnical 
recommendations for preliminary level design of foundations for proposed Depot 1 а 2 only. 
The proposed depots consists of various single and triple story buildings consisting of Admin 
Building, Operational Building, Mechanical Repair Workshop, Wash Pits, Utility Building, 
Fuel Station with Fuel Storage Tanks, Staff Rest Areas, Security Gate Office, Parking Areas 
etc. 


National Engineering Services Pakistan (Pvt.) Ltd. (NESPAK) has been appointed as a 
Consultant for providing necessary consultancy services for design and construction 
supervision of the proposed development works. 


In order to evaluate the subsurface conditions at project sites and to arrive at a safe and 
economical design of foundations of the proposed structure, geotechnical investigations 
were considered necessary. 


The task of geotechnical investigations was awarded to M/s F&M (Pvt.) Ltd., Karachi through 
competitive bidding amongst the local drilling Contractors as per PPRA rules. These 
investigations were carried out under the full-time supervision of geotechnical engineer of 
NESPAK from January 24, 2022 to February 04, 2022 and April 21, 2022 to April 24, 2022. 


The selected soil / rock and water samples collected during the field geotechnical 
investigations were tested at F&M (Pvt.) Ltd. Geotechnical Testing Laboratory, Karachi as 
per laboratory testing programs prepared by NESPAK. 


This report provides an account of geotechnical activities carried out at proposed depot 
sites, characteristics of subsurface materials, details of field & laboratory tests, selection of 
geotechnical design parameters and geotechnical recommendations for preliminary level 
design of foundations of proposed structures. 


1.2 OBJECTIVES OF GEOTECHNICAL INVESTIGATIONS 


The geotechnical investigations were undertaken to meet the following objectives: 
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е To delineate major subsurface material types spread over the site areas. 


е To evolve geotechnical parameters for preliminary level design of foundations of the 
proposed structure. 


e To furnish general geotechnical considerations for the construction of foundations. 
1.3 SCOPE OF WORK 


Following scope of work for geotechnical investigations was developed to fulfill the above 
mentioned objectives: 


ө Execution of six (06) boreholes of 15 m to 25 m depth below NSL at proposed depot 
sites using straight rotary drilling method. 


ө Continuous core drilling іп bedrock along with collection & preservation of rock cores. 


° Performance of Standard Penetration Tests (SPTs) in overburden soils encountered 
іп boreholes, generally at 1 m depth interval. 


ө Collection and preservation of disturbed/undisturbed soil samples from boreholes. 
ө Collection and preservation of groundwater samples Нот borehole. 
e Laboratory testing of selected soil / rock samples for the evaluation of classification, 


strength, compressibility and chemical characteristics. 


ө Chemical analysis of groundwater sample. 


• Analysis of field and laboratory data for determination of preliminary level foundation 
design parameters including soil / rock parameters, foundation type, depth and size, 
allowable bearing pressures, etc. 


e Formulation of geotechnical considerations for the construction of foundations. 


е Compilation of Geotechnical Investigation Report on Ше basis of Ше above 
mentioned studies. 


1.4 DESCRIPTION OF SITES 


The site for proposed Depot – 1 is located at Dawood Chowrangi adjacent to Landhi Town. 
An area of about 3 acres has been earmarked for the proposed Depot - 1. However, the site 
for proposed Depot – 2 is located at Christian Colony adjacent to Indus Hospital. An area of 
about 9 acres has been earmarked for the proposed Depot – 2. Currently, both depot sites 
are barren. Both depot sites are accessible through Main Korangi Road / Landhi Road. 
Plan indicating the location of both depot sites is appended as Fig. A-1 in Appendix A. 
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2. GEOLOGY AND SEISMICITY OF AREA 
21 GEOLOGY 
2.1.1 Regional Geology 


Regionally, the Project Area is located in the Karachi Arc which is located on the southern 
margin of the Sulaiman Kirther Fold Belt. Karachi Arc is an eastward arcuate feature 
bounded by east west oriented sinistral and dextral faults near Mancher Lake in north and 
near Karachi in south respectively (Sarwar and DeJong, 1979). The east verging structures 
in the Karachi Arc indicate an eastward tectonic transport in a thin skinned fashion as a 
result of Indo - Arabian convergence (Sarwar, 1992; Niamatullah, 1998). The Karachi 
arcuate feature is also bounded by the Chaman Transform Fault System to the west and the 
Kirthar or Kachhi Foredeep in the east. The fold belt has formed by folding and thrusting of 
shelf sediments at the northwestern edge of the Indian Plate. The fold belt has originated as 
a result of Indo-Eurasian convergence to the north and Indo-Arabian to the south (Sarwar, 
1992; Niamatullah, 1998). A thin skinned deformation style has been present all along the 
Karachi Arc as a result eastward tectonic transport. However, some thick skinned 
deformation has also been reported in the southern part of it (Smewing et al., 2002). 


The major structures of the area are the Pir Mangho Anticline (PMA) and the Lalji Syncline 
(LS). The strike of the pronounced structural trend is NE-SW in the area. In the north of Pir 
Mangho Anticline, structural trend changes sharply to the NS. A number of sinistral strike slip 
faults displace the strata. The most important is the Pir Mangho Fault (PMF), which is a NW- 
oW trending vertical fault with subhorizontal striation and having sinistral displacement. This 
fault has partitioned the strain in the area. 


Laji Syncline is located in the SW of the Pir Mangho Anticline which is a double syncline with 
a kink geometry and hinges plunging towards SW. The two synclinal hinges are separate in 
the NE but converge towards SW, where they join together and form a single hinge 
asymmetric fold facing SE in Orangi area. Where fold is double hinged, its eastern limb is 
dipping at a low angle towards west, while its northwestern limb is dipping at a higher angle 
towards SE (Structural Geometry and Tectonics of Southern Part of Karachi Arc - A Case 
otudy of Pirmangho and Lalji Area, April 2012). 


2.1.2 Site Geology 


The project site lie at the foot hills of Sulaiman Kirther Mountains and is comprised of 
unconsolidated surficial deposits of clay, silt, sand and gravel which forms distinct piedmont 
plains. These piedmont plains are characterized by gentler slope comprising of softer rocks 
and commonly contains parallel or concentric, low, scalloped, homoclinal ridges and 
hogbacks. 
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2.2 SEISMICITY 


The Project Area is located in the southern part of Pakistan which is seismically active. The 
tectonic feature most critical for the Project Area is the Pab Fault which is passing at a 
distance of about 18 km north-west from Project Area. Moderate to low level of seismicity 15 
observed to be associated with this fault. Very active Kutch Seismic Zone is present about 
200km south-east from Project Area. In Kuch Seismic Zone several damaging earthquakes 
(with maximum intensity upto ХІ on Modified Mercellic Intensity Scale) have occurred 
including 2000 Bho; Earthquake of magnitude 7.9. 


Probabilistic seismic hazard assessment carried out as part of the revision of the Building 
Code of Pakistan Seismic Provisions (2007) shows that the Project Area falls in Zone-2B. 


И is therefore recommended that the project structures should be designed to cater the 
requirements of Zone-2B of Building Code of Pakistan seismic provisions (2007) after giving 
due consideration to the soil profile of the site area. 
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3. FIELD GEOTECHNICAL STUDIES 
3.1 PLANNING 
In order to evaluate subsurface ground conditions at project sites, boreholes of appropriate 
depth were planned to be executed in the light of project requirements. Geotechnical 
investigation plan showing location of boreholes is appended to this report as Fig. A-2 
(Appendix-A). 
3.2 DRILLING OF BOREHOLES 


A total of six (06) boreholes were executed at proposed depot sites. Brief detail of executed 
boreholes is as follows: 


Table 3.2: Summary of Executed Boreholes 


Location Borehole Depth below 
Number NSL (m) 


BH-46 
sept? lL BM 


BH-47 
BH-48 
Depot - 2 89 


МВН-В 15 


NBH-D 


The boreholes were drilled by using straight rotary drilling method. A fish tail / tricon roller bit 
with a diameter of 100 mm was used to drill the boreholes in overburden soils. However, NX 
sized single tube core barrel was used for drilling in bedrock. Bentonite slurry was used as 
drilling fluid during execution of boreholes. 


Field borehole logs were developed on the basis of material encountered at site and later 
confirmed on the basis of laboratory test results. The borehole logs are appended to this 
report as Appendix-B. The subsurface soil / rock profile developed on the basis of borehole 
logs is appended with the report as Fig. A-3 in Appendix-A. 


3.3 STANDARD PENETRATION TESTS (SPT) 


Standard Penetration Tests (SPTs) were performed in all the boreholes according to ASTM 
О 1586, generally at 1 т depth interval, where possible. A donut Туре hammer, weighing 
63.5 kg, was used for the test. During performance of SPTs in boreholes, the hammer was 
lifted and dropped mechanically through the flywheel of drilling rig and pulley hanged to a 
tripod. A split sooon sampler without liner was used for all the tests. Disturbed soil samples 
were obtained through the split sooon sampler. The SPT blow counts were recorded for 45 
cm total penetration of split sooon sampler. The number of blows required to drive the 
sampler through the last 30 cm viz. М values have been shown on the respective borehole 
logs appended in Appendix-B. 
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Plots of field and corrected SPT-N value with depth have been developed for both depot 
sites and appended to this report as Fig. C-1 and Fig. C-2 in Appendix-C, respectively. 


3.4 UNDISTURBED SAMPLING 


One (01) relatively undisturbed soil sample was recovered from boreholes using Shelby 
sampler as per ASTM D 1587. After determining the in-situ density, the soil sample was 
properly waxed, labeled, preserved and transported to geotechnical testing laboratory. 


Eleven (11) representative undisturbed rock samples (rock cores) were carefully recovered 
from boreholes. These rock samples (rock cores) were properly waxed, labeled and 
preserved in core boxes before transportation to geotechnical testing laboratory. 


3.5 DISTURBED SAMPLING 


The SPT samples obtained from overburden soils in the boreholes were properly labeled 
and preserved as disturbed samples. All disturbed samples were transported to geotechnical 
testing laboratory as per ASTM requirements. 


3.6 GROUNDWATER 


Groundwater was encountered at a depth of 5.20 m & 5.95 m at Depot — 1 and at depth of 
1.85 т to 2.05 т at Depot – 2 during execution of field investigations. 
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4. LABORATORY TESTING 
41 GENERAL 


Selected soil / rock and water samples collected from boreholes were subjected to following 
tests as per laboratory testing program prepared by NESPAK in accordance with latest 
ASTM / BS or equivalent standard in Geotechnical Testing Laboratory of M/s F&M (Pvt.) 
Ltd.: 


Grain Size & Hydrometer Analysis (ASTM C-136) 

Atterberg Limits (ASTM D-4318) 

Natural Moisture Content (NMC) & Density (ASTM D-4643 / D-2216 & D-7263) 
Unconfined / Uniaxial Compression (ASTM D-2166 / D-29398) 

Consolidation (ASTM D-2435) 

Chemical Analysis of Soil Sample (ASTM C-1580 & D-4972) 

Chemical Analysis of Water Sample (ASTM D-512, D516 & D-1293) 


зиттагу of laboratory test results is appended to this report as Table D-1 іп Appendb-D 
along with original test result sheets. 


4.2 DISCUSSION ON RESULTS 
4.2.1 Classification 


Eight (08) overburden soil samples collected from boreholes executed for Depot-1 were 
subjected to grain size analysis. Test results indicated fines (passing no. 200 sieve) as 76 96 
to 89 % for fine grained soils and 10 % to 27 % for coarse grained soils. 


Five (05) overburden soil samples collected from boreholes executed for Depot-1 were also 
subjected to hydrometer analysis. Test results indicated particles having size 0.02 mm as 50 
Фо to 61 % and particles having size 0.002 mm as 23 % to 36 96. 


Two (02) overburden soil samples collected from boreholes executed for Depot-1 were also 
subjected to Atterberg limit test. Test results indicated liquid limit (LL) as 32 96 & 35.1 96, 
plastic limit (PL) as 26.6 % а 26.7 % and plasticity index (РІ) as 5.3 % & 8.5 %. 


Sieve analysis and Atterberg limit test results indicated that overburden soils at Depot-1 area 
mainly consist of Silt / Silt with Sand (ML), Silty Clay (CL-ML), Silty Sand (SM) and Well 
graded Sand with Silt and Gravel (SW-SM) as per unified soil classification system (USCS). 


oixteen (16) overburden soil samples collected from boreholes executed for Depot-2 were 
subjected to grain size analysis. Test results indicated fines (passing no. 200 sieve) as 52 96 
to 91 % for fine grained soils and 19 % to 42 % for coarse grained soils. 


oeven (07) overburden soil samples collected from boreholes executed for Depot-2 were 
also subjected to hydrometer analysis. Test results indicated particles having size 0.02 mm 
as 34 % to 64 % and particles having size 0.002 mm as 14 % to 38 96. 
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Three (03) overburden soil samples collected from boreholes executed for Depot-2 were 
also subjected to Atterberg limit test. Test results indicated liquid limit (LL) as 28.7 9e to 32.3 
Фо, plastic limit (PL) as 22.8 % to 24.4 Фо and plasticity index (РІ) аз 4.6 % to 7.9 96. 


Sieve analysis and Atterberg limit test results indicated that overburden soils at Depot-2 area 
mainly consist of Silt / Silt with Sand / Sandy Silt (ML), Silty Clay (CL-ML) and Silty Sand 
(SM) as per unified soil classification system (USCS). 


4.2.2 Natural Moisture Content (NMC) and Density 


Eight (08) disturbed soil samples collected from boreholes executed for Depot-1 were 
subjected to NMC. Test results indicated NMC as 3.9 96 to 26.6 %. 


Three (03) rock cores collected from boreholes executed for Depot-1 were also subjected to 
NMC and Density test. Test results indicated NMC as 10.0 96 to 14.6 96 and dry density as 
18.2 kN/m? to 18.4 kN/m. 


Fifteen (15) disturbed soil samples collected from boreholes executed for Depot-2 were 
subjected to NMC. Test results indicated NMC аз 7.5 96 to 49.0 Фо. 


One (01) relatively undisturbed soil sample collected from borehole executed for Depot-2 
was also subjected to NMC and density test. Test results indicated NMC as 28.4 96 and dry 
density 17.2 КМ/т3. 


Two (02) rock cores collected from boreholes executed for Depot-2 were also subjected to 
ММС and density test. Test results indicated ММС as 8.1 % & 10.9 96 and dry density as 
19.0 kN/m? to 19.2 kN/m®. 


4.2.3 Unconfined / Uniaxial Compression 


Three (03) mudstone cores collected from boreholes executed for Depot-1 were subjected to 
uniaxial compression test. Test results indicated uniaxial compressive strength of onsite 
mudstone as 0.07 MPa to 0.77 MPa with failure strain of 5.37 % to 7.60 %. 


One (01) relatively undisturbed cohesive soil sample collected from borehole executed for 
Depot-2 was subjected to unconfined compression test. Test result indicated unconfined 
compressive strength as 9.81 kPa with failure strain of 6.2 96. 


Two (02) mudstone cores collected from boreholes executed for Depot-2 were also 
subjected to uniaxial compression test. Test results indicated uniaxial compressive strength 
of onsite mudstone as 0.05 MPa & 0.59 MPa with failure strain of 5.7 96 & 7.6 %. 
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4.2.4 Consolidation 


One (01) relatively undisturbed cohesive soil sample collected from borehole executed for 
Depot-2 was subjected to consolidation test. Test results indicated initial void ration (ec) as 
0.91, compression index (cc) as 0.41, specific gravity (Gs) as 2.68 and coefficient of volume 
compressibility (mv) аз 0.003 ст ка w.r.t 100 kPa pressure. 


4.2.5 Chemical Analysis 


One (01) soil sample collected from borehole executed for Depot-1 was subjected to 
chemical analysis. Test results indicated sulphate content as 0.001 96, chloride content as 
0.07 96, organic matter as 0.21 % and pH as 8.58. 


Two (02) soil samples collected from boreholes executed for Depot-2 were also subjected to 
chemical analysis. Test results indicated sulphate content as 0.11 % & 0.29 %, chloride 
content as 0.04 96 & 0.23 96, organic matter as 0.22 % & 1.34 % and pH as 7.78 & 8.38. 


One (01) water sample collected from borehole executed for Depot-2 was also subjected to 
chemical analysis. Test results indicated sulphate content as 4336 ppm, chloride content as 
15174 ppm, total dissolved solids (TDS) as 69570 and pH 7.29. 
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5. SITE GEOTECHNICS 
51 GENERAL 


Geotechnical investigations carried out for proposed depot sites comprised field 
investigations and laboratory testing of selected samples. The field and laboratory works 
were aimed at evaluating the engineering properties of foundation soils / rocks. The 
subsurface conditions and engineering characteristics of soils / rocks present at proposed 
project sites are discussed in following sections. 


5.2 SUBSURFACE STRATIGRAPHY 


The geotechnical investigations carried out at sites of this project have revealed the 
presence of following subsurface stratigraphy: 


Table 5.2: Summary of Subsurface Stratigraphy 


Depth below General Subsurface Stratigraphy 
NSL (m 
0.0 — 13.0 Silty Sand / Sandy Silt in medium dense to very dense 
state. 
Depot - 1 13.0 — 19.0 Silty Clay in hard state. 
19.0 — 25.0 Mudstone / Friable Sandstone in very week to week 
state. 


8.0 — 10.0 Silty Clay in very soft to very stiff state. 
10.0 — 20.0 Silty Sand / Silt with Sand in medium dense to very 
dense state. 


20.0 — 25.0 Mudstone in very week to week state. 


5.3 SHEAR STRENGTH 


0.0 — 8.0 oilty Sand / Sandy Silt in very loose to medium dense 
state 
Depot - 2 


The field and laboratory investigation data indicated that overburden soils at Depot — 1 
generally have medium to high shear strength characteristics however, overburden soils at 
Depot - 2 generally have low shear strength up to a depth of 10 m and medium to high shear 
strength afterwards. Bedrock at both depot sites generally has low shear strength 
characteristics. 


54 NATURAL MOISTURE CONTENT 


Test results for natural moisture content indicated that the overburden soils and bedrock at 
project sites are generally in dry to moist condition. 


55 COMPRESSIBILITY 


otandard penetration test and consolidation test results indicated that onsite soil deposits at 
Depot-1 generally have low compressible characteristics however, overburden soils at 
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Depot-2 generally have moderate to high compressible characteristics up to а depth of 10 m 
below NSL and have low compressible characteristics below 10 m depth. 


5.6 CHEMICAL CHARACTERISTICS 


Chemical test results indicated that the subsurface soil at Depot — 1 generally consists of 
negligible proportion of harmful salts. However, test results for subsurface soil and water 
samples collected from Depot — 2 generally have moderate to severe proportion of harmful 
salts as per ACI Building Code Requirements for Structural Concrete. 
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6. CONSIDERATIONS FOR DESIGN AND CONSTRUCTION OF 
FOUNDATIONS 


6.1 GENERAL 


The considerations for foundation design have been made keeping in view the type of 
structure, topography of the area and subsoil / bedrock characteristics. A safe and an 
economical design of foundations of proposed structures have to be ensured. The following 
sections provide guidelines regarding the geotechnical design criteria, soil / rock parameters, 
selection of foundation type, depth of placement, foundation size, allowable bearing 
pressures, foundation settlements and allowable load carrying capacity. 


6.2 GEOTECHNICAL DESIGN CRITERIA 


The foundation of proposed structures should meet the following minimum design criteria: 


• It should be safe against shear failure of supporting ground. A factor of safety of 2.5 
& 3 is adopted for this purpose for both R.C. pile and strip / square / mat foundation, 
respectively. 

е It should not settle excessively under the service loads. А limit of 25 mm has been 


put on the total settlement of strip / square foundations and 50 mm for mat 
foundation. Moreover, a group of piles should not settle excessively under the 
application of service loads. 


6.3 SUBSURFACE SOIL / ROCK PARAMETERS 


Engineering analysis for the determination of bearing / load carrying capacity and settlement 
of foundations for encountered subsurface conditions are based on carefully selected 
representative subsurface parameters. 


The following parameters have been defined for subsurface on the basis of field 
investigations, laboratory test results, recent literature, engineering judgment and our 
experience with the similar ground conditions: 


Table 6-1: Summary of Subsurface Parameters 


Depth 
Location below NSL Material Design Parameters 
(m) 
Angle of Internal Friction 2 34? 
0.0 – 13.0 оу Запа, Bulk Unit Weight - 19 kN/m? 
y Elastic Modulus - 30 MPa 
Depot - 1 


Undrained Cohesion - 200 kPa 
Bulk Unit Weight - 19 kN/m? 
13.0 – 19.0 oilty Clay Coefficient of Volume 
Compressibility = 0.04x10? kPa" 
Elastic Modulus - 40 MPa 
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ТИРЕ Bulk Unit Weight = 20 kN/m? 
19.0 – 25.0 Ее 0 Uniaxial Compressive Strength = 0.3 MPa 
Воск Mass Modulus - 1000 MPa 


Angle of Internal Friction 
Bulk Unit Weight 
Silty Sand / Elastic Modulus 
запду Silt Angle of Internal Friction - 26? 
| | = 16 kN/m? 
= 5 МРа 


8.0- 10.0 Undrained Cohesion = 30 kPa 
Bulk Unit Weight - 16 kN/m? 
Depot - 2 oilty Clay Coefficient of Volume 
Compressibility = 0.3x10? kPa’! 
Elastic Modulus = 5 MPa 


10.0 - 20.0 Siltv Sand / Angle of Internal Friction = 349 
eu n Sand Bulk Unit Weight - 19 kN/m? 
Elastic Modulus - 30 MPa 


Bulk Unit Weight = 20 kN/m? 
20.0 — 25.0 Mudstone Uniaxial Compressive Strength - 0.1 MPa 
Воск Mass Modulus - 800 MPa 


“Since, the bedrock at project site was in very weak to weak condition, therefore, equivalent 
soil parameters have been used for Беагоск during bearing capacity / load carrying capacity 
evaluation. 


6.4 FOUNDATION TYPE 


Various foundation types are possible for supporting the loads of proposed development 
works. These include deep and shallow foundation. Considering, the safety of proposed 
structures, anticipated structural loads and subsurface ground conditions, strip / square and 
mat foundation can be used for proposed development works at Depot-1. However, mat with 
soil improvement and cast in-place R.C. piles are recommended to be used for proposed 
structures of Depot – 2. 


6.5 FOUNDATION SIZE, DEPTH AND ALLOWABLE BEARING / LOAD CARRYING 
CAPACITY 


The geotechnical recommendations for design of foundations for proposed structures have 
been made considering the guidelines as provided in U.S Army Corps of Engineers — 
Foundation Design, NAVFAC and Canadian Foundation Engineering Manual. The 
necessary geotechnical recommendations for preliminary level design of foundations for 
proposed structures are as follows: 


Depot — 1: 

° Foundation Type = Strip / Square / Mat 
° Minimum Embedded Depth of Foundation - 1.0 т below NSL 

е Width of Strip / Square Foundation - 1m-5m 

• Width of Mat Foundation = 5m-25m 
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• Net Allowable Bearing Capacity - Refer to Но. E-1 8 E-2 

• Maximum Tolerable Settlement of Foundation = 25 mm for strip / square 
= 50 mm for mat 

° Soil Profile Type E Oc 

Depot — 2: 

Option - A 

е Foundation Туре - Mat" 

• Minimum Embedded Depth of Foundation = 1.0 m below NSL 

ө oize of Ма! Foundation - 146.41 m x 255.5 т” 

ө Net Allowable Bearing Capacity - 150 КРа““ 

ө Maximum Тоега е Settlement of Foundation = 50 тт 

• Soil Profile Туре - OD 

Option - B 

ө Foundation Туре - В.С Piles 

• Diameter of Pile = 760 тт & 1000 тт 

в Length of Pile = 10 m - 30 m below cut-off 

° Allowable Load Carrying Capacity = Refer to Fig. E-3 

° Soil Spring Stiffness = Refer to Table E-1 

° Soil Profile Type = OD 


*As per provided drawings 
*“Bearing capacity after improved subsurface ground conditions. 


Detailed / structure specific geotechnical investigations should be carried out prior to the 
finalization of foundation design for proposed development works of Depot — 1 & 2. 


Geotechnical investigations indicated that the subsurface stratum at Depot — 2 location 
generally has low shear strength characteristics up to a depth of 10 m below NSL. This weak 
material should be improved / replaced with select fill material prior to start foundation 
construction. The subsurface stratum can be improved by considering dynamic compaction, 
dynamic replacement, installation of stone columns, replacement of weak material with 
select fill etc. Selection of appropriate ground improvement technique along with necessary 
design considerations should be made by specialist third party. Moreover, verification of 
ground improvement should be done by performing appropriate field testing prior foundation 
construction. Select fill (where needed) should be А-3 or better material as per AASHTO soil 
classification. Select fill material should be placed in layers having thickness appropriate to 
the type & size of compaction equipment to at least 95 96 of modified Proctor maximum dry 
density. 


During construction, the excavation of shallow foundation and casting of in-situ R.C. piles 
shall be inspected / supervised by an experienced geotechnical engineer for firming-up the 
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above recommendations. For any unusual subsurface condition, geotechnical engineer must 
be consulted prior to initiation of the foundation construction. Moreover, the shallow 
foundation (i.e. strip, square & mat) excavation base material should be prof-rolled prior to 
the placement of foundation. 


6.6 FULL SCALE PILE LOAD TEST 


If cast in place R.C piles are opted for proposed structures of Depot — 2, the selected pile 
length/capacity must be confirmed by performing at least one (01) full scale pile load test. 
The load test must be carried out before construction of working piles to 3 times the design 
load (i.e. Paesignicaa X 3.0/n) to finalize the design. 


Further, as per prevailing geotechnical engineering practices, proof load tests should also be 
carried out on a few selected working piles, to a maximum of 1.5 times the design load. The 
quantum of proof load tests shall be decided in the light of scope of work and project 
specifications. The Contractor should submit his Method Statement, for carrying out the 
proof pile load tests, for approval of the Engineer. Moreover, sonic integrity test (SIT) should 
also be carried out to ascertain the integrity of all the working piles. 


6.7 EXCAVATIONS 


Temporary excavations (where required) may be carried out at stable slopes as determined 
by trials at site. In case, excavations have to be made very close to the existing foundation 
like roads or buildings, suitable temporary excavation support system should be designed to 
stop any untoward incident. The excavations may preferably not be done during rainy 
season or otherwise some special precautions may deem necessary to ensure drainage of 
the excavations. The Contractor should submit his Method Statement and design for 
temporary excavation support system, for Engineer's approval. 


6.8 COEFFICIENT OF LATERAL EARTH PRESSURE 


It is recommended to use granular material as the backfill for retaining structures. The 
granular material should be compacted to around 90 96 of Modified Proctor maximum dry 
density. 


The static lateral earth pressure coefficients for active (Ka), at rest (Kc) and passive (K;) 
conditions, using granular material as backfill having Ф = 30° are recommended as follows: 


Ka = 0.33, Ко = 0.50, Кр = 3.00 


The lateral earth pressures to be used in design should be increased for the additional 
residual earth pressures to be induced by the effect of compaction, as per provisions of 
Naval Facilities Engineering Command (МАУҒАС) Design Manual 7.02 (Chapter-3, Section- 
6). 


The dynamic earth pressures for active and passive conditions should be evaluated on the 
basis of Mononobe-Okabe model. 
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6.9 DEWATERING AND DAMP-PROOFING MEASURES 


Field investigations indicated that groundwater is present at shallow depth at proposed depot 
sites. The groundwater may encountered during foundation excavations. Appropriate 
dewatering measures, such as sump-pump arrangements, should be needed to lower the 
groundwater prior to construction of foundation / placement of select fill material. The 
groundwater should be lowered to at least 0.5 m below the proposed foundation excavation 
base. Moreover, all necessary damp-proofing measures should be taken to prevent ingress 
of water in foundations. These measures include the use of suitable admixture to render 
concrete relatively impervious and providing rubberized coating on the exterior faces of 
foundations in contact with soil. However, finalization of these measures should be as per 
requirements of structural designer. 


6.10 DRAINAGE OF THE AREA 


It is essential to ensure proper drainage of area around the structures including taking care 
of storm water. Proper paving should also be provided adjacent to exterior walls of the 
structures. These arrangements would stop ingress of surface water into the ground in 
vicinity of structures and would provide safety to possible distress. 


6.11 RECOMMENDATIONS FOR CONCRETE 


Based on chemical test results, recommendations for foundation concrete are as follows: 


Depot - 1 Depot -2 
Type of Cement 


Minimum Cement Content 350 kgm’ 400 kg/m? 
Maximum Water Cement Ratio | — 05 č |04| 
Minimum cover to Reinforcement 


For detailed recommendation, refer to Appendix – F. 


6.12 WATER FOR MIXING AND CURING 


Water will be required during construction for mixing and curing of concrete. The water 
required for this purpose needs to be reasonably clean and free from the detrimental 
amounts of soluble salts, alkalies, oil, organic matter and other deleterious substances that 
are injurious to concrete. In addition to these, the suspended solids also affect the water 
quality. It is therefore recommended that during the construction stage before mixing and 
curing, the water should also be tested against the permissible limits of salts and solids of 
mixing and curing water as specified in BS 3148. 


6.13 CONCRETE MATERIALS 


Detailed material studies have not been carried out for this project. However, fine and coarse 
aggregates can be obtained from local sources subject to meeting the project specifications / 
ASTM gradation. 
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7. CONCLUSION AND RECOMMENDATIONS 


Conclusions: 


At both depot sites, overburden (i.e. silty sand / sandy silt / silt with sand / silty clay) 
was generally present from top of the ground to maximum depth of 20 m below NSL. 
Below overburden, bedrock (i.e. mudstone / friable sandstone) was present up to 
maximum investigated depth of 25 m below NSL. For detail, Refer to Section 5.2 and 
Appendix B. 


Groundwater was encountered at a depth of 5.20 m 4 5.95 at Depot – 1 and at depth 
of 1.85 m to 2.05 m at Depot-2 during execution of field investigations. 


Geologically, the project area lies at foot hills of Sulaiman Kirther Mountains and is 
comprised of unconsolidated surficial deposits of clay, silt, sand and gravel which 
forms distinct piedmont plains. 


у.  Seismically, the project area lies in Zone 2B as per Building Code of Pakistan 
Seismic Provisions (2007). 

Recommendations: 

i. Shallow foundation (i.e. strip / square / mat) with minimum depth of placement as 1 m 
below NSL can be used for proposed development works at Depot - 1. For detail, 
refer to Section 6.5. 

li. Mat foundation with soil improvement and / or cast in place Н.С. piles of diameter 
760 тт / 1000 mm сап be used for proposed development works at Depot – 2. For 
detail, refer to Section 6.5. 

ii. | For Depot — 2, the selected pile length / capacity must be confirmed by performing at 
least one (01) full scale pile load test. Load test arrangement and execution should 
be as per ASTM requirements. 

iv. On the basis of chemical test results for soil and water samples, ordinary Portland 
cement (ОРС) and sulpahet resistance cement (SRC) should be used for foundation 
concrete at Depot — 1 & Depot – 2, respectively. 

v. Coarse and fine aggregates for concrete can be obtained from local quarries. The 
fine and coarse aggregates from these quarries must meet Project specifications and 
requirements of ASTM C 33. 

vi. . Findings of this report can only be used for preliminary level design of proposed 
development works of Depot — 1 & 2. 

vii. Structure specific geotechnical investigations should be carried out prior to the 
finalization of design of foundations for proposed development works. 
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8. DISCLAIMER 


This report has been prepared by National Engineering Services Pakistan РМ. Ltd 
(NESPAK) for Depot — 1 & 2 of Bus Rapid Transit (ВАТ) System — Yellow Line Karachi. The 
material contained in this report reflects engineering characteristics of soils / rocks and 
recommendations on the basis of actual field and laboratory test results at the time of 
preparation of this report. The recommendations provided in report can only be used for 
preliminary level design of foundations. Detailed geotechnical investigations must be carried 
out prior to the finalization of design of foundations for proposed development works. 


This document and the information are solely for the use of the authorized recipient. Any 
use, which a third party makes of this report, or any reliance on or decisions to be made 
based on it, are the responsibility of such party and NESPAK accepts no responsibility for 
damages, if any, suffered by any third party as a result of such decisions or actions. 


During construction, the construction activity may alter the conditions from those prevailing 
at the time, this report was written or may reveal somewhat different conditions at places. 
This may require performance of additional investigations during the construction stage so 
as to adjust the design to safeguard against the revealed conditions. NESPAK does not 
accept any responsibility for the changes in conditions and design recommendations 
provided in this report due to above circumstances. 
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M/S F & M PRIVATE LIMITED 
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Yellowish brown, medium dense, Poolry graded 
SAND, medium grained, trace silt, trace gravel, wet. 
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grained, trace clay, trace gravel, dry. 


Yellowish brown, very dense, SILTY CLAYEY SAND, 
fine to medium grained, trace to little concretion, wet. 
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Light brown, very stiff to hard, SILT with CLAY, low 
plastic, low dry strength, trace to little sand, wet. 
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SHEET 2 OF 3 


Site Incharge NOUMAN/FAHAD Client SINDH MASS TRANSIT AUTHORITY (SMTA) 


Contractor M/S F & M PRIVATE LIMITED 


Type of boring STRAIGHT ROTARY Drilling Fluid BENTONITE SLURRY Ground Water Depth 5.95 т 


Coordinates М: 2749561 m Ground Elevation 22.80m Date 24-01-2022 To 28 - 01 - 2022 
E: 319058 т 


DESCRIPTION OF MATERIAL Remarks 
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МЕНЕ NATIONAL ENGINEERING SERVICES BOREHOLE NO. 
PRI PAKISTAN (Pvt.) LIMITED, LAHORE 


ВОКЕНОГЕ LOG 


Job No. 4309 Project BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI Location DEPOT -01 


ВН - 47 


SHEET 1 OF 3 


Site Incharge NOUMAN/FAHAD Client SINDH MASS TRANSIT AUTHORITY (SMTA) Contractor M/S F & M PRIVATE LIMITED 


Type of boring STRAIGHT ROTARY Drilling Fluid BENTONITE SLURRY Ground Water Depth 5.20m 


Coordinates М: 2749454 m Ground Elevation 22.70 т Паје 27-01-2022 То 29-01-2022 
Е: 319116 m 


DESCRIPTION OF MATERIAL Remarks 
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Dia of Casing/ 


0.0 
Yellowish brown, SILTY SAND with GRAVEL, trace 
silt, moist. 


10 SPT-1 
| Yellowish brown, very dense, medium grained, З ТУ 


SAND, trace clay, trace gravel, moist. 


20 SPT-2 


30 SPT-3 


Yellowish brown, very dense, Well graded SAND with 
SILT and GRAVEL, moist. 


до 4ا‎ 


Brownish grey, very dense, SILT with SAND, trace clay, 
trace concretion, moist. 


60 SPT-6 


SPT-7 


7.0 


80 SPT-8 


9.0 SPT-9 
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МЕНЕЕ NATIONAL ENGINEERING SERVICES BOREHOLE NO. 
PRI PAKISTAN (Pvt.) LIMITED, LAHORE 


BOREHOLE LOG 


Job No. 4309 Project BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI Location DEPOT -01 


ВН - 47 


SHEET 2 OF 3 


Site Incharge NOUMAN/FAHAD Client SINDH MASS TRANSIT AUTHORITY (SMTA) Contractor M/S F & M PRIVATE LIMITED 


Type of boring STRAIGHT ROTARY Drilling Fluid BENTONITE SLURRY Ground Water Depth 5.20m 


Coordinates М: 2749454 m Ground Elevation 22.70 т Паје 27-01-2022 To 29 - 01 - 2022 
E: 319116 m 


sa| 2 > 

5 Е 5 DESCRIPTION ОЕ MATERIAL 8 Кетагк5 
$ Е 

10.0 | SPT-10 6 


Yellowish brown, dense, fine grained, SILT with SAND, 
trace clay, moist. 


SPT-11 
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Yellowish brown, very dense, fine grained, SILTY 
SAND, trace clay, moist. 


13.0 SPT-13 


Yellowish brown, hard, SILTY CLAY, low plastic, low 
dry strength, trace sand, moist. 


14.0 SPT-14 


150 SPT-15 


16.0 SPT-16 


17.0 SPT-17 


TOP OF BEDROCK 


18.0 SPT-18 
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МЕНЕЕ NATIONAL ENGINEERING SERVICES BOREHOLE NO. 
PRI PAKISTAN (Pvt.) LIMITED, LAHORE 


BOREHOLE LOG 


Job No. 4309 Project BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI Location DEPOT - 02 


BH - 48 


SHEET 1 OF 3 


Contractor M/S F & M PRIVATE LIMITED 


Site Incharge ZOHAIB BUKHARI Client SINDH MASS TRANSIT AUTHORITY (SMTA) 


Type of boring STRAIGHT ROTARY Drilling Fluid BENTONITE SLURRY Ground Water Depth 2.0m 


Coordinates N: 2746122 m Ground Elevation 5.0m Date 26-01-2022 To 04 - 02 - 2022 
Е: 309523 m 


DESCRIPTION OF MATERIAL Remarks 
SPT Blows/30cm 


о о OO O O O 
— CN OT LO ок 


Dia of Casing/ 


Light brown, fine grained, CLAYEY SILT, low plastic, 
low dry strength, moist. 


Light brown, medium dense, fine grained, SILTY 
SAND, trace mica, moist. 


20 | ЗРТ-2 
зо | SPT-3 


до | ЗРТ-4 
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2 
О. 
Е 
У 
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Dark grey, very loose, SANDY SILT, moist. 


^ . . N os gaë HET ٭‎ же Ег Фе ж یں‎ .... КРЕНЕ, et : * * eke 
ы К ^ 2 ы А РЫ PRIMI ME 4.2. ua at i r АНИ пат сея » уе; LEM “оо 
.. . ` . . а کی‎ $ . "2 a Ж `. . а РЕА .. QU m es ғ ЫР, А . . ДА "LES 
4 * У ٩ * „е “ š ҚЫРҒА ge Meu eT 1 NS, 27H LI oye Ner. че. 

. ~ M b ХХ... . ez ЫЗ... ци ٭, ۹ھ‎ „4°, C” as s sa те ہے‎ чета Мори ин, We ка г "s 

ё. . E .. ^ . ... ® S eo 7. Ran 267 408144 e . 4. * " وہ‎ 1%, ы #1* ہے‎ oe hee 

d . EC ^ "Hu .. 6 .. 8 К DM LEM ке а" Жез И го Ма В ss а رو وم‎ MN fat o* 
: ہے | ہے کہ یں پک یہ ںیہ ہے‎ a iN C AUCI U 5 DENIS ^c. V Lei NNI. 


6.0 SPT-6 


Dark grey, very loose to loose, , SILT with SAND, trace 
clay, wet. 


70 SPT-7 


8.0 SPT-8 


9.0 SPT-9 


Dark grey, very loose, fine grained, SILTY SAND, 
trace mica, moist. 


10.01 SPT-10 [= 


ШЕР NATIONAL ENGINEERING SERVICES BOREHOLE NO. 
PRI PAKISTAN (Pvt.) LIMITED, LAHORE 


BOREHOLE LOG 


Job No. 4309 Project BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI Location DEPOT - 02 


BH - 48 


SHEET 2 OF 3 


Site Incharge ZOHAIB BUKHARI Client SINDH MASS TRANSIT AUTHORITY (SMTA) Contractor M/S F & M PRIVATE LIMITED 


Type of boring STRAIGHT ROTARY Drilling Fluid ВЕМТОМІТЕ SLURRY Ground Water Depth 20m 


Coordinates М: 2746122 m Ground Elevation 5.0 т Паје 26-01-2022 То 04 - 02 - 2022 
Е: 309523 т 


DESCRIPTION ОҒ MATERIAL Remarks 


Depth 

(m) 
Sample No. 
Dia of Casing/ 


10.0 | SPT-10 


Dark grey, medium dense to very dense, fine grained, 
SILTY SAND, trace mica, moist. 


110 SPT-11 


120 SPT-12 


140 SPT-14 


Grey, hard, SILTY CLAY, low to medium plastic, low to 
medium dry strength, moist. 


15.0 SPT-15 


Grey, very dense, fine grained, SILTY SAND, trace 
mica, moist. 


16.0 SPT-16 


Grey, hard, SILT with SAND, trace clay, moist. 


17.0 SPT-17 


18.0 SPT-18 
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МЕНЕЕ NATIONAL ENGINEERING SERVICES BOREHOLE NO. 
РАМ PAKISTAN (Pvt.) LIMITED, LAHORE 


BOREHOLE LOG 


Job No. 4309 Project BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI Location DEPOT NO.2 


BH - 49 


SHEET 1 OF 2 


Site Incharge ZOHAIB\ALIAQDAS Client SINDH MASS TRANSIT AUTHORITY (SMTA) Contractor M/S F & M PRIVATE LIMITED 


Type of boring STRAIGHT ROTARY Drilling Fluid BENTONITE SLURRY Ground Water Depth 2.0m 


Coordinates N: 2745957 m Ground Elevation 5.0m Date 26-01-2022 To 27 - 01 - 2022 
E: 309566 m 


DESCRIPTION OF MATERIAL Remarks 


Dia of Casing/ 


Light Brown, hard, fine grained, CLAYEY SILT, dry. 


SPT-1 
Light Brown, medium dense, fine grained, SILTY 
SAND, trace mica, dry. 


SPT-2 


SPT-3 
Light grey, firm, SANDY SILTY CLAY, low plastic, low 
dry strength, moist. 


SPT-4 
Dark grey, very loose to medium dense, fine grained, 
SILTY SAND, trace mica, moist. 


SPT-5 


SPT-6 


SPT-7 


Dark grey, very loose, fine grained, SANDY SILT, trace 
mica, moist. 


SPT-8 


Dark grey, very soft to soft, SILTY CLAY, trace sand, 
low plastic, low dry strength, moist. 


SPT-9 
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10.01 ЗРТ-10 


МЕНЕ NATIONAL ENGINEERING SERVICES BOREHOLE NO. 
PRI PAKISTAN (Pvt.) LIMITED, LAHORE 


BOREHOLE LOG 


Job No. 4309 Project BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI Location DEPOT NO.2 


BH - 49 


SHEET OF 


2 2 


Site Incharge ZOHAIB \ АМ AQDAS Client SINDH MASS TRANSIT AUTHORITY (SMTA) Contractor M/S F & M PRIVATE LIMITED 


Type of boring STRAIGHT ROTARY Drilling Fluid BENTONITE SLURRY Ground Water Depth 2.0m 


Coordinates М: 2745957 m Ground Elevation 5.0m Date 26-01-2022 To 27 - 01 - 2022 
Е: 309566 т 


DESCRIPTION OF MATERIAL Remarks 


Sample No. 
Dia of Casing/ 


Grey, soft, SILT with CLAY, trace gravel, trace sand, 
moist. 


110 SPT-11 


Grey, very dense, fine grained, SILTY SAND with 
GRAVEL, trace mica, moist. 


12.0] SPT-12 фи 
Е - 


Grey, hard, SILTY CLAY, low to medium plastic, low to 
medium dry strength, moist. 


16.0 SPT-16 


Grey, very dense, fine grained, SILTY SAND, trace 
mica, moist. 


17000 


5٦‏ می 
Grey, hard, SILT, little clay, trace sand, moist.‏ 
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BOTTOM OF BOREHOLE 


20.0} SPT-20 


МЕНЕ NATIONAL ENGINEERING SERVICES BOREHOLE NO. 
PRI PAKISTAN (Ру) LIMITED, LAHORE 


ВОКЕНОГЕ LOG 


Job No. 4309 Project BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI Location DEPOT -02 


NBH-B 


SHEET OF 


1 2 


Contractor M/S F & M PRIVATE LIMITED 


Site Incharge ZOHAIB BUKHARI Client SINDH MASS TRANSIT AUTHORITY (SMTA) 


Type of boring STRAIGHT ROTARY Drilling Fluid BENTONITE SLURRY Ground Water Depth 1.85 m 


Coordinates N: 2/46028 m Ground Elevation 1.50m Date 21-04-2022 To 22 - 04 - 2022 
E: 309471 m 


Depth 
(m) 


DESCRIPTION OF MATERIAL Remarks 
SPT Blows/30cm 


O OOO OO O 
TN OFT LO ~ 


Dia of Casing/ 


= 
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Yellowish brown, medium dense, fine grained, З ТУ 
SAND, few to little gravel, trace mica, dry to wet. 


10 SPT-1 


GWT 
20 SPT-2 


3.9 | SPT-3 
до 4ا‎ 
Бо | ЗРТ-5 
бо | SPT-6 


70 SPT-7 


- . 


90 5РТ-9 


Dark grey, very stiff, SILTY CLAY with SAND, low to 
medium plastic, low to medium dry strength, wet. 
| 2 CL-ML 
Е SHELBY 
UDS-1 Z таш 
2 9.50 10 
10.00 т 
10.0] SPT-10 % ЫЫ 


80 SPT-8 


МЕНЕ NATIONAL ENGINEERING SERVICES BOREHOLE NO. 
PRI PAKISTAN (Pvt.) LIMITED, LAHORE 


BOREHOLE LOG 


Job No. 4309 Project BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI Location DEPOT -02 


NBH-B 


SHEET 2 OF 2 


Site Incharge ZOHAIB BUKHARI Client SINDH MASS TRANSIT AUTHORITY (SMTA Contractor M/S F & M PRIVATE LIMITED 


Type of boring STRAIGHT ROTARY Drilling Fluid BENTONITE SLURRY Ground Water Depth 1.85 m 


Coordinates М: 2746028 m Ground Elevation 1.50m Date 21-04-2022 To 22 - 04 - 2022 
Е: 309471m 


DESCRIPTION OF MATERIAL Remarks 


Sample No. 
Dia of Casing/ 


10.0 | SPT-10 


Dark grey, medium dense to very dense, fine grained, 
SILTY SAND, trace clay, trace gravel, trace mica, wet. 


| | BOTTOM OF BOREHOLE 


МЕНЕ NATIONAL ENGINEERING SERVICES BOREHOLE NO. 
РАК PAKISTAN (Pvt.) LIMITED, LAHORE 


ВОКЕНОГЕ 106 


ЈоБ Мо. 4309 Project BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI Location DEPOT -02 


NBH-D 


SHEET 1 OF 2 


Site Incharge ZOHAIB BUKHARI Client SINDH MASS TRANSIT AUTHORITY (SMTA) Contractor M/S F & M PRIVATE LIMITED 


Type of boring STRAIGHT ROTARY Drilling Fluid ВЕМТОМТЕ SLURRY Ground Water Depth 2.05 т 


Coordinates М: 2745899 m Ground Elevation 1.50m Date 23-04-2022 To 24 - 04 - 2022 
E: 309570m 


° ə 
zu کر‎ < = = 
С. Е Ф 9 5 
өз б. T Е DESCRIPTION OF MATERIAL 5 Remarks 
Б 20 5 SPT Blows/30cm 
0) ۳ © 
кы, о OOO СО O O O оо 
т Yellowish brown, medium dense, fine grained, SILTY 
ще, SAND, trace clay, trace gravel, trace mica, dry to wet. 
үл. 4 
20 | SPT2 b GWT 
3.0 SPT-3 си 
Аб; OEE 
Бо | ЗРТ-5 EA 
РА Dark grey, firm to very stiff, SANDY SILTY CLAY, trace 
2 gravel, wet. 
g - 86 Ç CL-ML 
70 | ЗРТ-7 ый 
Dark grey, firm to stiff, SILTY CLAY, low to medium 
| plastic, low to medium dry strength, trace sand, wet. 
UDS was advised 
but not taken by 
CL-ML contractor. 
90 | ЗРТ-9 7 
10.0) SPT-10 % 


МЕНЕ NATIONAL ENGINEERING SERVICES BOREHOLE NO. 
PRI PAKISTAN (Pvt.) LIMITED, LAHORE 


BOREHOLE LOG 


Job No. 4309 Project BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI Location DEPOT -02 


NBH-D 


SHEET 2 OF 2 


Site Incharge ZOHAIB BUKHARI Client SINDH MASS TRANSIT AUTHORITY (SMTA Contractor M/S F & M PRIVATE LIMITED 


Type of boring STRAIGHT ROTARY Drilling Fluid _  BENTONITE SLURRY Ground Water Depth 2.05 т 


Coordinates М: 2745899 m Ground Elevation 1.50m Date 23-04-2022 To 24 - 04 - 2022 
E: 309570m 


° > 

E 2 Z === © 

о Е Ф с 0 
Ф = = D DESCRIPTION OF MATERIAL © Remarks 

а = > О 

5 |- Е 

SPT-10 а 


Dark grey, medium dense to dense, fine grained, SILTY 
SAND, trace clay, trace gravel, trace mica, wet. 


Dark grey, hard, SILTY CLAY with SAND, low plastic, 
low dry strength, trace sand, wet. 


Dark grey, very dense, fine grained, SILT with SAND, 
trace clay, trace mica, wet. 


BOTTOM OF BOREHOLE 


APPENDIX-C 


SUBSURFACE CHARACTERISTICS 


FIG. C-1a: 


FIG. C-1b: 


FIG. C-2a: 


FIG. C-2b: 


VARIATION OF FIELD SPT BLOWS WITH DEPTH 
(DEPOT-1) 


VARIATION OF FIELD SPT BLOWS WITH DEPTH 
(DEPOT-2) 


VARIATION OF CORRECTED SPT BLOWS WITH DEPTH 
(DEPOT-1) 


VARIATION OF CORRECTED SPT BLOWS WITH DEPTH 
(DEPOT-2) 


Fig C-1a 


BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI 


Variation of Field SPT Blows with Depth 
Depot-1 


FIELD SPT BLOWS (N'55) 


DEPTH (m) 


10 


12 


14 


16 


18 


20 


22 


24 


10 


40 


REFUSAL 


m 


РЕРТН (т) 


— 
© 


15 


20 


25 


BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI 


Variation of Field SPT Blows with Depth 


Depot-2 


FIELD SPT BLOWS (N'55) 


Fig C-1b 
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DEPTH (m) 


BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI 


Variation of Corrected SPT Blows with Depth 
Depot-1 


CORRECTED SPT BLOWS (N'70) 
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Fig C-2a 
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BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI 


Variation of Corrected SPT Blows with Depth 


Fig C-2b 
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APPENDIX-D 


LABORATORY TEST RESULTS 


TABLE D-1: SUMMARY OF LABORATORY TEST RESULTS 


DETAILED TEST RESULT SHEETS 


Table D-1 


Sheet 1 of 1 
BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI 
(DEPOT - 1 & 2) 
SUMMARY OF LABORATORY TEST RESULTS 
Consolidation Test with 
Material Classification Swell Pressure тай: Chemical Analysis of Soil Chemical Analysis of Water 
Uniaxial 
imi Unconfined Measurement Е 
Natural Atterberg Limits Comprecdun Test Compression Test 
Moisture пони | In-situ Е (Воск) 
Depth Content Bulk Dry Grain Size Analysis (% Passing) 
Sr. Location BH Sample Density Density 
No. No. No. (NMC) Total 
Sulphate | Chloride | Organic PH Dissolved Chloride | Sulphate PH 
USCS . AASHTO Material С | Content | Content Matter Solid Content | Content 
LL PL PI Classification | Classification Description ü Failure e, с. а Failure oll 
Symbol Symbol x Strain й Ѕігаіп 
Š 3 3 " " 0.02 0.002 „ 5 5 7 5 " A 
(m) (%) (кМ/т“) | (kN/m*) | 3/4" | 3/8 #4 #10 | #40 | #100 | #200 а اکس‎ (%) | (%) | (%) (КРа) (%) (МРа) (%) (%) (%) (%) ррт ррт ррт 
1 SPT-02 2.00 - 2.45 3.9 - - 100 100 86 58 26 14 13 - - - - - SM A-1-b Silty Sand - - - - - - 0.001 0.07 0.21 8.58 - - - - 
2 SPT-07 7.00 - 7.45 8.8 - - 100 | 100 92 65 43 28 27 - - - - - 5С-5М А-2-4 Silty, Сауеу Sand - - - - - - - - - - - - - - 
3 SPT-12 | 12.00 - 12.45 22.7 - - 100 100 | 100 100 99 90 86 61 36 - - - ML А-4 Silt Е = Е - - - - - - - - - - 
4 ВН-46 | $РТ-18 | 18.00 - 18.45 18.2 - - 100 100 99 97 96 80 76 50 28 32 267 5.3 ML A-4 Silt with Sand : Е = - - - - - - - - - - - 
5 = WS-01 19.18 - 19.36 11.8 20.4 18.2 - - - - - - - - - - - - - - Mudstone Е - 5 - 0.07 5.37 Е Е Š в У Е - 
= 
6 9 WS-02 | 20.39-20.50 10.0 20.1 | 183 | - Е А Е - š : š 8 я А : : 3 Mudstone Í : Е | 0.77 6.69 : ' - : - - : : 
Ш 
7 a WS-04 | 23.69 - 23.88 14.6 21.1 18.4 - - - - - - - - - - - - - - Mudstone 8 Е 5 Е 0.31 7.60 i Е 5 А - - I = 
8 SPT-03 | 3.00-3.45 9.2 Е - 1100190 | 73 | 58 | 31 | 13 | 10 - Е : | Е SW-SM A-1-b Well سس‎ и Silt and | я - : | 5 3 қ 5 š я В - | 
9 SPT-08 8.00 - 8.45 14.8 - - 100 100 99 98 97 85 82 54 25 | 35.1 | 266 | 8.5 ML А-4 Silt with Sand - Е - Е - - - - - - - - - - 
ВН-47 
10 SPT-10 | 10.00 - 10.45 26.9 - - 100 100 99 98 97 79 76 51 23 - - - ML А-4 Silt with Sand - I - : - - - - - - - - - - 
11 SPT-15 | 15.00 - 15.45 22.5 - - 100 100 99 97 96 91 89 59 25 - - - CL-ML А-4 Silty Clay | - - Е - - - - - - - - - - 
12 86-01 1.00 1.45 7.7 - - 100 | 100 | 100 100 99 38 28 - - - - - SM A-2-4 Silty Sand - Е š I - - - - - - - - - - 
13 SPT-05 5.00 - 5.45 28.4 - - 100 100 100 100 99 63 52 34 14 - - - МЕ А-4 Sandy Silt I 5 : Е - - - - - - - - - - 
14 5РТ-08 8.00 - 8.45 43,1 - - 100 100 100 99 97 92 84 55 26 - - - МЕ А-4 Silt with Sand - Е - - - - - - - - - - - - 
15 BH-48 | SPT-12 | 12.00 - 12.45 24.4 - - 100 | 100 99 97 95 43 27 - - - - - SM A-2-4 Silty Sand š ° - Е - - - - - - - - - - 
16 SPT-16 | 16.00 - 16.45 12.8 - - 100 100 99 98 94 90 84 57 24 | 28.7 | 241 | 46 МЕ А-4 Silt with Sand I Е Е 5 - - - - - - - - - - 
17 WS-01 19.14 - 19.27 10.9 21.3 19.2 - - - - - - - - - - - - - - Mudstone - В = I 0.59 7.60 5 T : - с - B я 
18 WS-03 | 21.76 - 21.93 8.1 20.5 19.0 - - - - - - - - - - - - - - Mudstone i " - z 0.05 5.70 - Е - Е " - - Я 
19 ЅРТ-03 3.00 - 3.45 39.0 - - 100, 100 99 98 97 72 68 44 20 - - - CL-ML А-4 Запду Silty Clay - - - - - - 0.29 0.04 0.22 8.38 - - - - 
20 e SPT-07 7.00 - 7.45 25.1 - - 100 100 100 99 98 63 54 35 16 - - - ML А-4 Запду 1 - I с Е - - - - - - - - - - 
۴ 
21 9 SPT-09 9.00 - 9.45 49.0 - - 100 100 99 99 98 94 91 64 38 - - - CL-ML А-4 Silty Clay Е - - - - - - - - - - - - - 
Ш ВН-49 
22 6 SPT-13 | 13.00 - 13.45 11.6 - - 86 82 74 59 43 28 24 - - - - - SM A-1-b Silty Sand with Gravel 5 У 2 3 š š 2 | 5 3 2 I - 2 
23 SPT-19 | 19.00 - 19.45 17.5 - - 100 100 99 98 98 93 91 64 37 | 32.3 | 244 | 7.9 МЕ А-4 Silt I š 5 2 - - - - - - - - - - 
24 W/S - - - - - - - - - - - - - - - - - - - - - - - - - - - - 69570 15174 4336 7.29 
25 5РТ-02 2.00 - 2.45 18.4 - - 100 | 100 | 100 99 93 44 19 - - - - - $М А-2-4 Silty Sand - Е Е I - - - - - - - - - - 
26 МВН-В | 005-01 9.50 - 10.00 28.4 22.1 17.2 100 100 99 96 91 88 83 - - - - - CL-ML А-4 біну Clay with Sand 9.81 6.2 0.91 0.41 - - 0.11 0.23 1.34 7.78 - - - - 
27 SPT-13 | 13.00 - 13.45 25.7 - - 100, 100 98 97 96 61 42 - - - - - $М А-2-4 Silty Sand - - - - - - - - - - - - - - 
28 $РТ-01 1.00 - 1.45 7.5 - - 100 100 100 100 90 50 30 - - - - - $М А-2-4 Silty Sand - - - : - - - - - - - - - - 
29 NBH-D | SPT-05 5.00 - 5.45 24.8 - - 100 100 | 100 100 97 71 52 - - - - - CL-ML А-4 Sandy Silty Clay - - - - - - - - - - - - - - 
30 SPT-13 | 13.00 - 13.45 20.5 - - 100 99 88 87 86 82 78 - - 29.2 228 6.4 МЕ А-4 Silt with Sand 5 Е - Б - - - - - - - - - - 
LEGENDS: 
BH BOREHOLE WS WAXED SAMPLE 
SPT STANDARD PENETRATION TEST W/S WATER SAMPLE 
UDS  UNDISTURBED SOIL SAMPLE 


Density & Moisture Test 


Project : Yellow Line Bus Rapid transit Corridor 
Client: Dar Al Handasah / Nespak JV 
Job No.: G04-1181(2)-1221 FN 


Location : Kala Pul, Karachi 


Sample Depth (m) Moisture Content (%) Dry Density (gr/cm3) Wet Density (gr/cm3) 
2 3.9 - - 


Endorsed for Sure ! 


NovoLAB 4.0.2021.317 Licensed to: () 
Printed On 3/7/2022 By KASHIFALIKHAN\Kashif Ali Khan 


ENGINEERING , TESTING 


Page 1 / 1 


ASTM D4643, D2216 


Density & Moisture Test 


Project : Yellow Line Bus Rapid transit Corridor 
Client: Dar Al Handasah / Nespak JV 
Job No.: G04-1181(5)-1221 FS 


Location : Depot-01, karachi 


Sample Depth (т) Moisture Content (%) Dry Density (gr/cm3) Wet Density (gr/cm3) 


Endorsed for Sure ! 


NovoLAB 4.0.2021.317 Licensed to: () 
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ENGINEERING , TESTING 
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ASTM D4643, D2216 


Density & Moisture Test 


Project : Yellow Line Bus Rapid transit corridor 


Client : Dar Al Handasah / Nespak JV 
Job No.: G04-1181(4)-1221 FSM 


Endorsed 


ENGINEERING, TESTING 


Location : Depot - 02, 


Sample Depth (m) Moisture Content (%) Dry Density (gr/cm3) Wet Density (gr/cm3) 
1 " - 


7.65 
28.38 
43.06 


24.44 
12.79 
10.9 
8.1 
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ASTM D4643, D2216 


Density & Moisture Test 


Project : Yellow Line Bus Rapid transit corridor 
Client: Dar Al Handasah / Nespak JV 
Job Мо.: G04-1181(3)-1221 
Location : Depot - 02, karachi 


NovoLAB 4.0.2021.317 Licensed to: () 
Printed On 3/4/2022 By KASHIFALIKHAN\Kashif Ali Khan 
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ASTM D4643, D2216 


Project : 
Client : 
Job Мо.: 


Location : 


Density & Moisture Test 


Yellow Line Bus Rapid transit 
Dar Al Handasah / Nespak JV 
G04-1181-1221(NBH - B) 
Depot - 2 (Additional Boreholes) 


РУМ 


Sample Depth | Sample Depth (m) Moisture Content (%) Dry Density (gr/cm3) Wet Density Wet Density (оста) 


NovoLAB 4.0.2021.317 Licensed to: () 
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ENGINEERING , TESTING 
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ASTM D4643, D2216 


Moisture Test 


Project: Yellow Line Bus Rapid transit 
Client: Dar Al Handasah / Nespak JV 
Job Мо.: G04-1181-1221(NBH - D) 
Location : Dport-2 (additional borehole) 


Sample Depth (m) Moisture Content (%) 


NovoLAB 4.0.2021.317 Licensed to: () 
Printed On 8/4/2022 By KASHIFALIKHAN\Kashif Ali Khan 
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ASTM , D2216 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit Corridor 


Client : Dar Al Handasah / Nespak JV Е М 
Јоб Мо.: С04-1181(2)-1221 N 


Endorsed for Sure ! 


ENGINEERING, TESTING 


: . ASSESSMENT & СЕНПЕК АТОМ 
Location: Каја Pul, Karachi 


—— BH - 46 @ 2 (m) 


8230 #100 #50 #10 #4 I z в 
100 = 


Percent Passing (%) 


0с 
Ор 
08 
00) 


= © о op- һә ~ Оо کو‎ 
ба № ~ о со о 


¿00 0 
7000 
8000 
LOO 
400 
900 
800 


Particle Size (тт) 


Particle Distribution (96) 


Ф 
о 
O 


[Тө] 
وت‎ | |] - Ë 


Classification 


Sample . 
Depth tae) (је | (ат LL(%) РІ(%) Disp.(%) USCS AASHTO 


BH-4 2 | 1 | 0665 | 1514 | 222 | 0199 | 222 | - | - | МА | SM |АЧЫО) 
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ASTM C136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit Corridor 


Client: Dar Al Handasah / Nespak JV 


Job No.: G04-1181(2)-1221 FN М ENGINEERING, TESTING 


: В Endorsed for Sure ! ASSESSMENT ЕСЕНТІҒІСАТЮН 
Location: Kala Pul, Karachi | ^ 


ASTM C136 


——— BH - 46 (2 7 (m) 


#230 #100 #50 #10 #4 1" 2 2 
100 — - : : 


Percent Passing (%) 


= © о op- һә ~ Оо کو‎ 
ба № ~ о со о 


Particle Size (тт) 
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0с 
Ор 
08 
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¿00 0 
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8000 


Particle Distribution (%) 


Ф 
a 
Cla Gravel © 
9 


Classification 


mple : 
mm = к ее е اتال‎ 11(%) | РЕА) Disp. (%)| USCS AASHTO 
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Particle Analysis Test 


Project : Yellow Line Bus Rapid transit Corridor 


Client: Dar Al Handasah / Nespak JV 


Job No.: G04-1181(2)-1221 FN М ENGINEERING, TESTING 


ASSESSMENT & CERTIFICATION 


Endorsed for Sure ! 


Location : Kala Pul, Karachi 


—— BH - 46 @ 12 (m) 


1230 #100 #50 #10 #4 t п в 
100 aa | nuum 


Percent Passing (%) 
C 
& 


oo © о op- һә ~ Оо کو‎ 
ба № ~ о со о 


Particle Size (тт) 


LO 0 
400 
900 
800 
0с 
Ор 
08 
00) 


¿00 0 
7000 
8000 


Particle Distribution (%) 


Ф 
о 


39 5 | с _ | - 5% 


Classification 


mple Е 
Depth {с VET БЕ БР со | cu LL (%) | PI(%) Півр.(%) USCS AASHTO 


BH-46| 12 | 1 | 0.001 | 0.006 | 0.019 | 0 | 0019 | - | - | МА | ML | A40) 
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ASTM C136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit Corridor 
Client: Dar Al Handasah / Nespak JV 


Job No.: G04-1181(2)-1221 FN М ENGINEERING, TESTING 


ASSESSMENT & CERTIFICATION 


Endorsed for Sure ! 


Location : Kala Pul, Karachi 


—— BH - 46 @ 18 (m) 


8230 #100 #50 #10 #4 ШЫ z В 
100 ЕЕ КЕСЕР - - : - 


Percent Passing (%) 
C 
ھی‎ 


= © о op- һә ~ Оо کو‎ 
ба № ~ о со о 


LOO 
400 
900 
800 
0с 
Ор 
08 
00) 


¿00 0 
7000 
8000 


Particle Size (тт) 


Particle Distribution (96) 


Ф 
о 


28] Ma | - ë B 


Classification 


mple Е 
‘Depth {с ET UD (mn) со јао LL (%) РІ(%) Півр.(%) USCS AASHTO 


BH-46| 18 | 1 | 0004 | 002 | 0.028 0001 | 0.028 | 32 | 53 | МА | ML | A4(4) | 
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АЗТМ С136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit Corridor 


Client: Dar Al Handasah / Nespak JV 


Job No.: G04-1181(5)-1221 FN М ENGINEERING, TESTING 


ASSESSMENT & CERTIFICATION 


Endorsed for Sure ! 


Location: Depot-01, karachi 


—— BH - 47 @ 3 (m) 


#230 #100 #50 #10 #4 Шы a В 
100 = - : 


Percent Passing (%) 


0с 
Ор 
08 
00) 


= © о op- һә ~ Оо کو‎ 
ба № ~ о со о 


LOO 
400 
900 
800 


¿00 0 
7000 
8000 


Particle Size (тт) 


Particle Distribution (96) 


Ф 
о 
О 


Classification 


Sample . 
Depth (mm) (ее | т LL(%) РІ(%) Disp.(%) USCS AASHTO 


BH-47| 3 | 0.076 | 0493 | 1187 | 2175 | 147 | 28618 - | - | МА | SW-SM | A-1-b(0) 
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АЗТМ С136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit Corridor 
Client : Dar Al Handasah / Nespak JV 


Job No.: G04-1181(5)-1221 FN М ENGINEERING, TESTING 


ASSESSMENT & CERTIFICATION 


Endorsed for Sure ! 


Location : Depot-01, karachi 


—— BH - 47 (0 8 (m) 


#230 #100 #50 #10 #4 ШЫ zo 
100 ہے‎ СЕКЕР - - : 


Percent Passing (%) 
C 
& 


oo © о op- һә ~ Оо کو‎ 
ба № ~ о со о 
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Particle Size (тт) 


Particle Distribution (96) 


Ф 
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в sm | ë m | Í 


Classification 


mple : 
‘Benth {с ET БЕН (mn) со јао LL (%) РІ(%) Півр.(%) USCS AASHTO 


BH-4 8 | 1 0004 | 0012 | 0.025 | 0001 | 0.025 351 | 85 | NA | ML | A4(7) | 
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АЗТМ С136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit Corridor 
Client: Dar Al Handasah / Nespak JV 


Job No.: G04-1181(5)-1221 FN М ENGINEERING, TESTING 


ASSESSMENT & CERTIFICATION 


Endorsed for Sure ! 


Location : Depot-01 karachi 


ASTM C136 


—— BH - 47 @ 10.2 (m) 


8230 #100 #50 #10 #4 1" “ В 
100 چب ہے‎ - | 


Percent Passing (%) 
C 
ھی‎ 


= © о op- һә ~ Оо کو‎ 
ба № ~ о со о 


Particle Size (тт) 
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0с 
Ор 
08 
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Particle Distribution (%) 


Ф 
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Classification 


mple Е 
Depth {с کے‎ БЕН (min) со јао LL (%) | PI(%) Півр.(%) USCS AASHTO 


BH-47| 102 | 1 0005 | 0.018 | 0.027 | 0001 | 0.027 | - | - | МА | м |А40) 
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Particle Analysis Test 


Project : Yellow Line Bus Rapid transit Corridor 


Client : Dar Al Handasah / Nespak JV 
Job Мо.: G04-1181(5)-1221 FN М ENGINEERING, TESTING 


ASSESSMENT & CERTIFICATION 


Endorsed for Sure ! 


Location: Depot-01, karachi 


—— BH - 47 @ 15 (m) 


8230 #100 #50 #10 #4 1" z в 
100 جج ہے‎ - : | 


Percent Passing (%) 
C 
& 
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oo © о op- һә ~ Оо کو‎ 
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¿00 0 
7000 
8000 
LOO 
400 
900 
800 


Particle Size (тт) 


Particle Distribution (96) 


Ф 
о 


| 68 | 142 | - B 


Classification 


mple Е 
Depth {с ET UD и со | cu LL (%) | PI(%) Півр.(%) USCS AASHTO 


BH-47| 15 | 1 0004 | 001 | 0.02 | 0.001 | 002 | - | - | NA | м | A4). 
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ASTM C136 


Particle Analysis Test 


Client: Dar Al Handasah / Nespak JV 


Job No.: G04-1181(4)-1221 FN М ENGINEERING, TESTING 


š ASSESSMENT & CERTIFICATION 
Location : Depot - 02, 


Endorsed for Sure ! 


—— BH - 48 @ 1 (m) 


8230 #1 00 #50 #1 0 #4 1 " ри 3" 
100 — : : — 


иинининнинининининијаннннинннннинининнининининининициницинманминћиннинниннининининниннинниннининицинининманинићининунинуијцинцануннннинаванинациманананнинаринавинцнинамезивцанацаамеаниманивининиванининиавинивинитинивинменнијбевннуннниинннининининининининининиминининининининининнинининниминицијилннин 
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Particle Distribution (96) 
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Classification 


Sample . 
Depth (mn) ле | | TEES LL(%) РІ(%) Disp.(%) USCS AASHTO 


BH-4 1 | 1 | 0.101 | 0179 | 02 | 0081 | 02 | - | - | МА | SM | (O) ` 
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ASTM C136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit corridor 
Client: Dar Al Handasah / Nespak JV 


Job No.: G04-1181(4)-1221 FN М ENGINEERING, TESTING 


. Endorsed for Sure ! ASSESSMENT ЕСЕНТІҒІСАТЮН 
Location : Depot - 02, 


—— BH - 48 (0 5 (m) 


#230 #1 00 #50 #1 0 #4 1 " pn 3" 
100 — - 


Percent Passing (%) 


= © о op- һә ~ о œ> 
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Particle Distribution (%) 


Ф 
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Classification 


mple Е 
Depth کے اک‎ БЕН и со јао LL (%) | PI(%) Півр.(%) USCS AASHTO 


Вн-48| 5 | 0001 | 0.01 | 0.058 | 0136 | 0735 | 136 | - | - | МА | ML |А40) 
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ASTM C136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit corridor 
Client: Dar Al Handasah / Nespak JV 


Job No.: G04-1181(4)-1221 FN М ENGINEERING, TESTING 


. Endorsed for Sure ! ASSESSMENT ЕСЕНТІҒІСАТЮНМ 
Location : Depot - 02, 


—— BH - 48 @ 8 (m) 


#230 #100 #50 #10 #4 1" о" 2" 
100 a | 


Percent Passing (%) 
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Particle Distribution (%) 
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Classification 


mple Е 
‘Benth {с ET БЕН (mn) со јао LL (%) | PI(%) Півр.(%) USCS AASHTO 


BH-4 8 1 | 0004 | 0012 | 0.025 0001 | 0025 | - | - | NA | м |А40) 
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ASTM C136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit corridor 


Client: Dar Al Handasah / Nespak JV 


Job No.: G04-1181(4)-1221 FN М ENGINEERING, TESTING 


: ASSESSMENT & CERTIFICATION 
Location : Depot - 02, 


Endorsed for Sure ! 


—— BH - 48 @ 12 (m) 


8230 #100 #50 #10 #4 n" zo 
100 EIET - - | 


Percent Passing (%) 
C 
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Classification 


mple 
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ASTM C136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit corridor 


Client : Dar Al Handasah / Nespak JV 
Job Мо.: G04-1181(4)-1221 FN М ENGINEERING, TESTING 


. Endorsed for Sure ! ASSESSMENT ЕСЕНТІҒІСАТЮН 
Location : Depot - 02, 


—— BH - 48 @ 16 (m) 


1230 #1 00 #50 #1 0 #4 1 " ри 3" 
100 — - ۱ l 


Percent Passing (%) 
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Particle Distribution (%) 


Ф 
о 


____ва 100045000 - hF‏ اھ 


Classification 


mple : 
‘Depth {с ET UD (mn) со јао LL (%) РІ(%) Півр.(%) USCS AASHTO 


|BH-48| 16 | 1 | 0004 | 001 | 0.023 | 0001 | 0.023 | 287 | 46 | МА | ML | A4(3) | 
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ASTM C136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit corridor 


Client : Dar Al Handasah / Nespak JV 


Job No.: G04-1181(3)-1221 FN М ENGINEERING, TESTING 


| i Endorsed for Sure ! ASSESSMENT & CERTIFICATION 
Location : Depot - 02, karachi ndorsed for Sure 


—— ВН - 49 @ 3 (m) 


#230 #100 #50 #10 #4 ШЫ г g 
100 EIEE - | š 


Percent Passing (%) 
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Classification 


mple Е 
‘Depth {с VET UD ita со | cu LL (%) | PI(%) Півр.(%) USCS AASHTO 


BH-49| 3 | 1 |000 | 0.026 | 0.041 | 0.001 | 0.041 | - | - | МА | ML | A4). 
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ASTM C136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit corridor 


Job No.: G04-1181(3)-1221 FN М ENGINEERING, TESTING 


I Е ASSESSMENT & CERTIFICATION 
Location : Depot - 02, karachi 


Endorsed for Sure ! 


—— BH - 49 (2 7 (m) 


#230 #1 00 #50 #1 0 #4 1 " p 3" 
100 — - - 


Percent Passing (%) 
C 
& 


0с 
Ор 
08 
00) 


= © о op- һә ~ Оо کو‎ 
ба № ~ о со о 


LOO 
400 
900 
800 


¿00 0 
7000 
8000 


Particle Size (тт) 


Particle Distribution (96) 
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Classification 


Sample Е 
Depth tay lean т LL (% | PI(%) Disp. (%) USCS AASHTO 


BH-4 7 | 1 | 001 | 005 | 0.15 | 0.001 | 015 | - | - | МА | M. |А40) 
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ASTM C136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit corridor 


Client: Dar Al Handasah / Nespak JV 


Job No.: G04-1181(3)-1221 FN М ENGINEERING, TESTING 


š s Endorsed for Sure ! ASSESSMENT & CERTIFICATION 
Location : Depot - 02, karachi ndorsed for Sure 


—— BH - 49 @ 9 (m) 


8230 #100 #50 #10 #4 n" z В 
100 STE - : 


Percent Passing (%) 
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Classification 


mple Е 
Depth {с VET БЕ (IND) со јао LL (%) РІ(%) Півр.(%) USCS AASHTO 


|BH-49| 9 | 1 | 0.001 | 006 | 00122 | 0 | 0012 | - | - | NA | м |А40) 
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ASTM C136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit corridor 


Client : Dar Al Handasah / Nespak JV 


Job No.: G04-1181(3)-1221 FN М ENGINEERING, TESTING 


š š ASSESSMENT & CERTIFICATION 
Location : Depot - 02, karachi 


Endorsed for Sure ! 


—— BH - 49 @ 13 (m) 


1230 #1 00 #50 #1 0 #4 1 " ہچ‎ 2n 
100 سے‎ — 


Percent Passing (%) 
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Particle Distribution (96) 
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Classification 


Sample . 
Depth (m) (е I одо | TERES LL(%) РІ(%) Disp.(%) USCS AASHTO 


|BH-49| 13 | 1 | 0484 | 1162 | 2167 | 0016 | 2167 | - | - | МА | SM |АЧЫО) 
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ASTM C136 


Particle Analysis Test 


Project : Yellow Line Bus Rapid transit corridor 
Client : Dar Al Handasah / Nespak JV 


Job No.: G04-1181(3)-1221 FN М ENGINEERING, TESTING 


š s Endorsed for Sure ! ASSESSMENT & CERTIFICATION 
Location : Depot - 02, karachi ndorsed for Sure 


—— BH - 49 @ 19 (m) 


1230 #1 00 #50 #1 0 #4 1 " ри 3" 
100 — - — 


Percent Passing (%) 
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Ф 
о 


Gü| эз | 7 ү Е 


Classification 


mple : 
‘Benth {с VET БЕ iia со јао LL (%) | РІ (%) Півр.(%) USCS AASHTO 


BH-4 19 | 1 0001 | 0006 | 0.011 | 0 | 0011 | 323 | 79 | МА | ML | ад). 
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ASTM C136 


Particle Analysis Test 


Project : 
Client : 
Job Мо.: 


Yellow Line Bus Rapid transit 
Dar Al Handasah / Nespak JV 
G04-1181-1221(NBH - B) 


Location : 


—— BH - NBH - B @ 2 (m) 


100 


90 ши i 
80 T i 
n Жж Ж 
8* 60 m | 
о ша : 
= ii ji | 
© 50 i | 
5. BET ; 
Ф Doi : 
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o 0 : : 
20 55 | 
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O С O о د‎ М 
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Depot - 2 (Additional Boreholes) 


Borehole 
Sample Depth 
Classification 


Sample Type 


#100 


#230 #50 


оо о o 
کے‎ 


Particle Size (mm) 


ез @ = № ~ о 
№ ~ © со 


· BH- NBH- B. 
: 2 (m) 


: SM | А-4(0) Fa M 


Endorsed for Sure! 


: SPT Split Spoon 


ENGINEERING, TESTING 


ASSESSMENT & CERTIFICATION 


#10 #4 i z g 


Ыб 


ананан OA‏ رن ری رز رر ری یں رن رر رر رر رر رر eer LELI‏ رر رر رر رر رر رر رر رر رر رر رر ання ани a...‏ رر رر یں نر رر Да нининини пи нанава иннаа пин бани ин ван сан и Виниининнининининншхинининин цавання цавана винени вани ТІГІТІГІТТІТТІТІТТТІТІТІІ на ин‏ ری رز رر یں 
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Г. ООО ООО کے‎ ШИНА? ТЛ тл ii et Pr er rr re 


иининининниннининијанининниннинининининининининћиниинманминтиннининининининниннианиннининицинининманинићининуиннуијацинцинед Serie terri rrr Titre тар и мининнанинананинанининининин фанвява анин rr пайнайи ни пининнинининиина er RT нии мини де | ни нома 


аннннинанининавя تک تہ‎ ARRERGRRARRRRRXRUARRRRERARARRARRARRERRARRRRRRARRRRRRDIRRRRARERRERRARRRARARRRRRRGRÉR RAN и птинрининининининининцанинанннивииннннанининмзанцанацанминримавинининивинннивиривннининицавнанимци=» О LOLLE ETE нивни вини инннннининини tr rr ELET EELU | ни нома 
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Particle Distribution (%) 
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Sample D10 D30 D50 
Y 


Classification 


КР LL (%) РІ(%) Півр.(%) USCS AASHTO 


ВН - 


| USCS Soil Description : Silty Sand With Gravel 
_ AASHTO Soil Description : A-4, Silty soils (0) - 
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АЗТМ С136 


Particle Analysis Test 


Yellow Line Bus Rapid transit 
Dar Al Handasah / Nespak JV 
G04-1181-1221(NBH - B) 
Depot - 2 (Additional Boreholes) 


Project : 
Client : 
Job Мо.: 


Location : 


Borehole : 
Sample Depth : 
Classification : 


Sample Type : 


: 9.5 (m) 
ML | A-4(0) FS M ENGINEERING, TESTING | 


BH - NBH- B | 


| 
Endorsed for Sure ! ASSESSMENT 8 CERTIFICATION | 


Undisturbed 


---Ф-- BH - NBH - B @ 9.5 (m) 


8230 


100 


Percent Passing (%) 


тет ПАН А وس سبو و سی رص‎ ОРАНЖ: кн 


¿00 0 
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о О حن‎ 
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Particle Distribution (%) 
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Oo a 6 T | 


Sample D10 D30 D50 
Y 


Classification 


КР LL (%) | РІ (%) Півр.(%) USCS AASHTO 


ВН - 
ана 25 [мм | ме 


USCS Soil Description : Low Plasticity Silt With Sand 
AASHTO Soil Description : A-4, Silty soils (0) 
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ASTM C136 


Particle Analysis Test 


Project: Yellow Line Bus Rapid transit 
Client: Dar Al Handasah / Nespak JV 
Job Мо.: G04-1181-1221(NBH - B) 
Location : Depot - 2 (Additional Boreholes) 


Borehole: BH - NBH- B 
sample Depth : 13 (m) 


Classification : SM | А-4(0 


„ЕАМ 


Endorsed for Sure ! 


Sample Type: SPT Split Spoon 


ENGINEERING, TESTING 


ASSESSMENT & CERTIFICATION 


—— BH - NBH - B @ 13 (m) 


100 


Percent Passing (%) 
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Particle Distribution (96) 
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пи LL (%) РІ(%) Півр.(%) USCS AASHTO 


ВН - 


USCS Soil Description : Silty Sand With Gravel 
AASHTO Soil Description : A-4, Silty soils (0) 
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ASTM C136 


Particle Analysis Test 


Project: Yellow Line Bus Rapid transit Borehole : BH - NBH-D 
Client: Dar ۸۱ Handasah / Nespak JV Sample Depth : 1 (m) 


Job Мо.: G04-1181-1221(NBH - D) Classification : SM | A-4(0) FSM 


Endorsed for Sure ! 


Location : Dport-2 (additional borehole) Sample Type : SPT Split Spoon 


ENGINEERING, TESTING 


ASSESSMENT & CERTIFICATION 


—— BH - NBH - D @ 1 (m) 


#230 #100 #50 #10 #4 I а в 
100 сен - - 
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Classification 


Sample . 
Depth (mn) (е ед И TEES LL(*) | РІ(%) Disp.(%) USCS AASHTO 


ВН - 


USCS Soil Description : Silty Sand With Gravel Tested By : 
AASHTO Soil Description : A-4, Silty soils (0) | 
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ASTM C136 


Particle Analysis Test 


Project: Yellow Line Bus Rapid transit Borehole : BH - NBH - D | 


Client: Dar ۸۱ Handasah / Nespak JV Sample Depth : 5 (m) 
Job Мо.: G04-1181-1221(NBH - D) Classification : ML | A-4(0) FSM 
Endorsed for Sure ! 


Location : Dport-2 (additional borehole) Sample Type : SPT Split Spoon 


ENGINEERING, TESTING 


ASSESSMENT & CERTIFICATION 


ASTM C136 


) 


/ 


| 
—— BH - NBH - D @ 5 (m) 


#230 #100 #50 #10 #4 1" о" 2 
100 —- — 


иининининииннннинијанинининнинининининнининининциниинманминтинининининининниннијанинининицинининманинићининунинуинјцинцизуанининанининининмцинанинаниниинининциннамезнацинацаамеариманавинининининизиивинавиницанининнцегнијбанвнуинниинннининининининининининиминнинининининининицнниннининниминицијилннии 
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Classification 


Sample . 
Depth (mn) је IB) т LL(%) РІ(%) Disp.(%) USCS AASHTO 


BH - 


USCS Soil Description : Low Plasticity Silt With Sand Tested By : 
AASHTO Soil Description : A-4, Silty soils (0) | 
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Particle Analysis Test 


Project: Yellow Line Bus Rapid transit Borehole : BH - NBH - D 


Client: Dar ۸۱ Handasah / Nespak JV Sample Depth : 13 (m) 
Job Мо.: G04-1181-1221(NBH - D) Classification : ML | A-4(0) FSM 


Location : Dport-2 (additional borehole) Sample Type: SPT Split Spoon ~ 


ENGINEERING, TESTING 


ASSESSMENT & CERTIFICATION 


ASTM C136 


—— BH - NBH - D @ 13 (m) 


#230 #100 #50 #10 #4 i г В 
100 = : : 


Percent Passing (%) 


= © о op- һә ~ Оо کو‎ 
ба № ~ о со о 


Particle Size (тт) 


LO 0 
400 
900 
800 
0с 
Ор 
08 
00) 


¿00 0 
7000 
8000 


Particle Distribution (%) 


Ф 
о 


[00892 | 9 | 


Classification 


mple : 
‘Depth и ET UD КР со јао LL (%) | PI(%) Півр.(%) USCS AASHTO 


BH - 
мне еј“ | - |- |- | - | - | за | ва | ма | м | ла 


USCS Soil Description : Low Plasticity Silt With Sand Tested By : 
AASHTO Soil Description : A-4, Silty soils (0) | 
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АТТЕКВЕКС ГІМІТ5 ТЕ5Т 


Project : Yellow Line Bus Rapid transit Corridor Borehole : BH - 46 
Client: Dar ۸۱ Handasah / Nespak JV Sample Depth : 18 (m) 
Job No.: G04-1181(2)-1221 Classification : ML | A-4(4) FS M ENGINEERING, TESTING 
Location : Kala Pul, Karachi Sample Type : SPT Split Spoon ` سسجت‎ i 
Liquid Limit 


Cont. W (gr) Cont. * Wet Soil W (gr) Cont. * Dry Soil W (gr) # of Blows Moisture Content (%) 


Plastic Limit 


Cont. W (gr) Cont. + Wet Soil W (gr) Cont. * Dry Soil W (gr) Moisture Content (%) 


LL - 32 % PL - 26.7 % Р1=5.3 


Moisture Content (%) 


# of Blows 


USCS Soil Description : Low Plasticity Silt With Sand Tested By : 
AASHTO Soil Description : A-4, Silty soils (4) 
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ASTM D-4318 


АТТЕКВЕКС ГІМІТ5 ТЕ5Т 


Project : Yellow Line Bus Rapid transit Corridor Borehole : BH - 47 
Client : Dar Al Handasah / Nespak JV Sample Depth : 8 (m) 
Job No.: G04-1181(5)-1221 Classification : ML | A-4(7) FS M ENGINEERING, TESTING 
Location : Depot-01, karachi Sample Type : SPT Split Spoon e m 
Liquid Limit 


Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Cont. + Dry Soil w (gr) Soil Cont. + Dry Soil w (gr) (gr) # of Blows Moisture Content (%) 


12.1 19.07 17.24 35.6 
21.27 2/.86 26.1 36.4 
10.76 16.15 14.8 33.4 


Plastic Limit 


Cont. W (gr) Cont. + Wet Soil W (gr) Cont. * Dry Soil W (gr) Moisture Content (%) 


LL = 35.1 % PL - 26.6 % Р1=8.5 


Moisture Content (%) 


# of Blows 


USCS Soil Description : Low Plasticity Silt With Sand Tested By : 
AASHTO Soil Description : A-4, Silty soils (7) 
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ASTM D-4318 


АТТЕКВЕКС ГІМІТ5 ТЕ5Т 


Project : Yellow Line Bus Rapid transit corridor Borehole : BH - 48 
Client: Dar ۸۱ Handasah / Nespak JV Sample Depth : 16 (m) 
Job Мо.: G04-1181(4)-1221 Classification : ML | A-4(3) РУМ ENGINEERING, TESTING 
Location: Depot - 02, Sample Type: SPT Split Spoon ^^ | АНА 


Liquid Limit 


Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Cont. + Dry Soil w (gr) Soil Cont. + Dry Soil w (gr) (gr) # of Blows Moisture Content (%) 


13.23 
21.27 
9.94 


Plastic Limit 


Cont. W (gr) Cont. + Wet Soil W (gr) Cont. * Dry Soil W (gr) Moisture Content (%) 


LL = 28.7 % PL - 24.1 % Pl=4.6 


Moisture Content (%) 


е. 


—Ó——— О L L IL La L. L... MEM. Кең mam; anar ہیں‎ 
: T 1 1 H 1 T : - ља; 


# of Blows 


USCS Soil Description : Low Plasticity Silt With Sand Tested By : 
AASHTO Soil Description : A-4, Silty soils (3) 
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ASTM D-4318 


АТТЕКВЕКС ГІМІТ5 ТЕ5Т 


Project : Yellow Line Bus Rapid transit corridor Borehole : BH - 49 
Client: Dar ۸۱ Handasah / Nespak JV Sample Depth : 19 (m) 
Job Мо.: G04-1181(3)-1221 Classification : ML | А-4(7) FN M ENGINEERING, TESTING 
Location : Depot - 02, karachi Sample Type : SPT Split Spoon gem 
Liquid Limit 
Cont. W (gr) Cont. * Wet Soil W (gr) Cont. * Dry Soil W (gr) # of Blows Moisture Content (%) 
11.7 
10.61 
12.62 
Plastic Limit 
Cont. W (gr) Cont. + Wet Soil W (gr) Cont. * Dry Soil W (gr) Moisture Content (%) 
LL = 32.3 % PL - 24.4 % Pl=7.9 
5 
= 
2 
с 
о 
о 
Ф 
Е 
2 
о 
= 
# of Blows 
USCS Soil Description : Low Plasticity Silt With Sand Tested By : 
AASHTO Soil Description : A-4, Silty soils (7) 
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ASTM D-4318 


АТТЕКВЕКС ГІМІТ5 ТЕ5Т 


Project: Yellow Line Bus Rapid transit Borehole : BH - NBH - D 
Client: Dar ۸۱ Handasah / Nespak JV Sample Depth : 13 (m) 
Job Мо.: G04-1181-1221(NBH - D) Classification : ML | А-4(0) FS M ENGINEERING, TESTING 
Location : Dport-2 (additional borehole) Sample Type : SPT Split Spoon — L پسپژوسسوشسی‎ 
Liquid Limit 


Cont. W (gr) Cont. + Wet Soil W (gr) Cont. + Cont. + Dry Soil w (gr) Soil Cont. + Dry Soil w (gr) (gr) # of Blows Moisture Content (%) 


13.57 25.66 22.84 p 4 
11.88 22.3 19.96 
16.3 27.95 25.37 > 4 


Plastic Limit 


Cont. W (gr) Cont. + Wet Soil W (gr) Cont. * Dry Soil W (gr) Moisture Content (%) 


LL - 29.2 % PL - 22.8 % 0-4 


Moisture Content (%) 


# of Blows 


USCS Soil Description : Low Plasticity Silt With Sand Tested By : 
AASHTO Soil Description : A-4, Silty soils (0) 
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ASTM D-4318 


Ипсоп пей Compression Test 


Project: Yellow Line Bus Rapid transit Borehole : BH - NBH- B 


Client: Dar ۸۱ Handasah / Nespak JV Sample Depth : 9.5 (m) 
Job Мо.: G04-1181-1221(NBH - B) Classification : ML | A-4(0) FSM 


Location : Depot - 2 (Additional Boreholes) Sample Type : Undisturbed 


ENGINEERING, TESTING 


Endorsed for Sure ! ASSESSMENT & CERTIFK,ATION 


Test Results 


: Unconfined 
Diameter (ст) Height (ст) ии E Content (%) ии. Comp. ( Qu и ни Зи (kg/cm2) 


| Most | | 005 | 


0.1 


0.09 


0.05 


Shear Stress (kg/cm2) 


0.03 


96 S 
997 
kS 8 


© 
— 
کک 


~, 


о == № 
со N o 
с бл 


Axial Strain (%) 


USCS Soil Description : Low Plasticity Silt With Sand Tested By : 
AASHTO Soil Description : A-4, Silty soils (0) 
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ASTM D2166 


Project : 
Client : 
Job No.: 


Location : 


Void Ratio 


1D Consolidation Test 


Yellow Line Bus Rapid transit corridor Borehole : NBH-B F & M Private Limited 
Dar Al Handasah / Nespak JV Sample Depth : 9.5 (m) 
J04-1181(NBH-B)-1221 Classification : ML | А-4(0) ЕМ =. 
Depot - 02 (Additional Borehole) Sample Type : Undisturbed 

Sample Info 


Diameter (cm) Height (cm) | D'Y SORA (gr/ Void Ratio 6 


3.987 1.905 0.911 


Compression Parameters 


Pre-Consolidation 


Normal Stress (kg/cm2) 


Mv Values 


0 


0.25 6.56E-002 
7.68E-002 
4.19E-002 


3.00E-002 
2.25E-002 
1.56E-002 
1.30E-002 


USCS Soil Description : Tested Бу: 
AASHTO Soil Description : 


NovoLAB 4.0.2022.112 Licensed to: F & M Private Limited (nafees.abbasi@fnminspections.com) 
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ASTM D2435 


Ипсоп пей Compression Test 


Project : Yellow Line Bus Rapid transit Corridor Borehole : BH - 46 
Client: Dar ۸۱ Handasah / Nespak JV Sample Depth : 19.4 (m) | 

Job Мо.: G04-1181(2)-1221 Classification : (N/A) FSM 

Location : Каја Pul, Karachi Sample Type : Undisturbed 


ENGINEERING , TESTING 


Endorsed for Sure ! ASSESSMENT & CERTIFICATION 


Test Results 


: Unconfined 
Diameter (ст) Height (ст) ии E Content (%) ии, Comp. ( Qu (ка/ Зи (Ка/ст2) 


| Most | [186 | ов | оз _ 


0.76 


0.38 


Shear Stress (kg/cm2) 


LEG 
LL9 


7 
= 
о 
©з 


ОЈ 
о» 
o 


Axial Strain (%) 


290 
LO? 
892 


USCS Soil Description : Tested By : 
AASHTO Soil Description : 
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ASTM D2166 


Ипсоп пей Compression Test 


Project : Yellow Line Виз Rapid transit Corridor Borehole : BH - 46 


Client: Dar ۸۱ Handasah / Nespak JV Sample Depth : 20.4 (m) | 
Job Мо.: G04-1181(2)-1221 Classification : (N/A) FSM 


Location : Kala Pul, Karachi Sample Type : Undisturbed 


Endorsec for Sure ! 


Test Results 


Unconfined 
Diameter (cm) | Height (ст) ۓ‎ мозе Content (%) 0۳0201122۳2 Comp. ( Qu (ка/ Зи (Ка/ст2) 


(Mot | 0 | 18 БЕК! | зз — 


5:51 


4.72 


Shear Stress (kg/cm2) 
о 
о 


3,19 


2.90 


1:57 


© о 
о Со 
کا‎ 


о 
Axial Strain (%) 


LEG 
209 
691 


= 
сл 


о га № 
~ On N 
о N Со 


USCS Soil Description : Tested By : 
AASHTO Soil Description : 
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ENGINEERING, TESTING 


ASSESSMENT & CERTIFICATION 


ASTM D2166 


Ипсоп пей Compression Test 


Project : Yellow Line Виз Rapid transit Corridor Borehole : 


Client: Dar Al Handasah / Nespak JV 


Job No.: G04-1181(2)-1221 Classification : 


Location : Kala Pul, Karachi Sample Type : 


Test Results 


Loading rate Moisture Moisture 
Diameter (cm) | Height (cm) ии Content (%) 


Sample Depth : 


BH - 46 
23.4 (m) 
(N/A) 


Undisturbed 


Unconfined 
ии, Comp. Qu میم‎ би — 


6 | 12 | | Most | 


N 
Е 
о 

~ 
о 

5, 
4 
l2] 
٥ 
= 

ж 

u) 
= 
% 
Ф 

= 

uo 


ОЈ A 
O NO 
СО + 


680 
ис 


Axial Strain (70) 


USCS Soil Description : 
AASHTO Soil Description : 
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| 188 | 


FSM 


Endorsec fe 


98/9 и нннинининининининининининининиининининининининининининининменинниннннннининнннннинининининиининининининининининининининименининининининининининининининунининининининининининининининцинининниннинннининининининининниивинининининининининивинининицининининининининининининининининннини рана нининининининини» 


ім Sure ! 


с9 4 и нинининннинининнинининининининиинининннннивиннининининининининшенининининнининининининининининининининнининининининининининннтшининниннининининининининининининииннининннининининининининининининининининининининининининининишининининининининининининининининининининининининининининини и Е 


Tested Ву: 


ENGINEERING, TESTING 


88 


ASSESSMENT & CERTIFICATION 
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ASTM D2166 


Ипсоп пей Compression Test 


Project : Yellow Line Виз Rapid transit corridor Borehole : BH - 48 
Client: Dar ۸۱ Handasah / Nespak JV Sample Depth : 19.4 (m) | 
Job No.: G04-1181(4)-1221 Classification : (N/A) FS M ENGINEERING, TESTING 
Location : Depot - 02, Sample Type : Undisturbed — — e ——Me 


Test Results 


Loading rate Moisture Moisture 
Diameter (cm) | Height (cm) т Сопїепї (%) 


Unconfined 
ии, Comp. Qu (kg/ Su (kglcm2) 


58 | 10 | 1 | Mos | 


5.37 


3.58 


Shear Stress (kg/cm2) 
© 
СО 


Axial Strain (70) 


USCS Soil Description : 
AASHTO Soil Description : 
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1 | 196 | ECCO | 298 | 


Tested By : 
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ASTM D2166 


Ипсоп пей Compression Test 


Project : Yellow Line Bus Rapid transit corridor Borehole : BH - 48 
Client: Dar Al Handasah / Nespak JV Sample Depth : 22.4 (m) | 
Job Мо.: G04-1181(4)-1221 Classification : (N/A) ЕАМ 


Location : Depot - 02, Sample Type : Undisturbed 


ENGINEERING , TESTING 


Endorsed for Sure ! ASSESSMENT & CERTIFICATION 


Test Results 


Unconfined 
Diameter (cm) Height (ст) 0 E кой ии, Comp. ( Qu и ш Зи (kg/cm2) 


__ 52 | 8 мы | 193 | 0235 - 


0.95 


о 
e 


0.25 


Shear Stress (kg/cm2) 


0,18 


0.1 


cav и ннинининининининининининининијининининининининининининининнјининининанинининининининининнајинининанининининининининнининнијинининининининининниннининининијјининининининининнннинниннннининцинининининнининннннининниннининијивинининининининининининининианинининининининининанини» й 
GG и ннинининининининининининининиининининининининининининининиминнннннинанинининанининининининунининанинининининининининининмианининининининининниннннннининниининининининининининининининицинннннннннининнннннинининининиининининининининининининининицинининининининининининининининнннннннинининининининини #4 . 
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сл ~ E 


Axial Strain (%) 


= E № 
о) оз о 
© бо о 


USCS Soil Description : Tested By : 
AASHTO Soil Description : 
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ASTM D2166 


Chemical Test Results 


Project : Yellow Line Bus Rapid transit Corridor 


Client: Dar Al Handasah / Nespak JV 
Job No.: G04-1181(2)-1221 FSM 


Fneaorsegd 


ENGINEERING , TESTING 


Location : Каја Pul, Karachi 


pH value 


Solubale Sulphate Content 
Chloride Content (ASTM D1411) 
Organic Matter (BS-1377) 
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ASTM 916, 0512, 
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Chemical Test Results 


Project : Yellow Line Bus Rapid transit corridor 


Client : Dar Al Handasah / Nespak JV 
Job No.: G04-1181(3)-1221 FSM 


Fneaorsegd 


ENGINEERING , TESTING 


Location : Depot - 02, karachi 


рН value 


Solubale Sulphate Content 
Chloride Content (ASTM D1411) 
Organic Matter (BS1377 Part-03) 
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ASTM pate D512, 


Chemical Test Results 


Project: Yellow Line Bus Rapid transit 
Client: Dar Al Handasah / Nespak JV 

Job Мо.: G04-1181-1221(NBH - B) FS 

Location : Depot - 2 (Additional Boreholes) 


Endorsed for Sure ! 


pH value 
Solubale Sulphate Content (504)% 
Chloride Content (ASTM D1411)% 
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ENGINEERING , TESTING 


Page 1 / 1 


ASTM pate, D512, 


Water Chemical Test Results 


Project : Yellow Line Bus Rapid transit corridor Karachi 
Client : Dar Al Handasah / Nespak JV 
Job No : G04-1181.-1221 


Location: Depot2 F&M ашаны ыы он 


Вогећоје Sample Depth Total Dissolved Chloride Content | Sulphate Content pH Values 
(m) Solid (ppm) 


NovoLAB (HID) 3.0.2016.1010 Licensed to: F & M Private Limited шы 
Printed On 01/07/2021 By С23-РСІС2. 


APPENDIX-E 


GEOTECHNICAL RECOMMENDATIONS FOR FOUNDATIONS 


Net Allowable Bearing Capacity (kPa) 


250 


200 


150 


100 


(Depot - 1) 


BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI 


FOUNDATION PROPORTIONING CURVES FOR STRIP & SQUARE FOUNDATION 


Fig. E-1 
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— — Strip Foundation 
- - - Square Foundation 
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МОТЕ5: 


1 - Tolerable Settlement of Foundation = 25 mm 


2 - Minimum Embedded Depth of Foundation (Dg) = 1.0 m below NSL 
3 - If any loose soil/soft pocket or fill material encountered at the base of foundation 
excavation, it should be completly removed and backfilled with select fill material. 
4 - Select fill should be A-3 or better material as per AASHTO soil classification. 


5 - Select fill should be placed and compacted in layers appropriate to the type and size 
of compaction equipment to at least 95 % of modified Proctor maximum dry density. 

6 - This capacity curve is only valid for preliminary level design of foundations. 

7 - Structure specific geotechnical investigations should be carried out prior to finalization 
of foundation design. 


3 


Foundation Width, ВЕ (m) 


Fig. Е-2 


BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI 
(Depot - 1) 


FOUNDATION PROPORTIONING CURVE FOR MAT FOUNDATION 


+ 
O 
O 


NOTES: 

1 - Tolerable Settlement of Foundation = 50 тт 

300 | 2- Minimum Embedded Depth of Foundation (Dg) = 1.0 m below NSL 

3 - If any loose soil/soft pocket or fill material encountered at the base of foundation 
excavation, it should be completly removed and backfilled with select fill material. 
4 - Select fill should be A-3 or better material as per AASHTO soil classification. 


Net Allowable Bearing Capacity (kPa) 


5 - Select fill should be placed and compacted in layers appropriate to the type and size 

250 of compaction equipment to а least 95 95 of modified Proctor maximum dry density. 

6 - This capacity curve is only valid for preliminary level design of foundations. 

7 - Structure specific geotechnical investigations should be carried out prior to finalization 
of foundation design. 
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Foundation Width, ВЕ (m) 
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Allowable Pile Load Capacity (Топ) 
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Fig. Е-3 


BUS RAPID TRANSIT (ВАТ) - YELLOW LINE KARACHI 


(Depot - 2) 


Load Carrying Capacity Curves for R.C. Piles under Compression Loading 


GROUP EFFICIENCY FACTOR 


Single Row of Piles 
Multi Row of Piles 


D: Pile Diameter 


Group Efficiency Factor (1) 


2D 2.50 30 
Center to Center Spacing between Piles 


O1 


NOTES: 

1 - Group efficiency factor (п) has not been considered during development of 
pile load carrying capacity curves. The group efficiency factor must be 
selected from the inset chart on this figure. 

2 - [he selected pile capacity must be verified by performing at least one full 
scale (3 x Design Load / n ) pile load test. 

3 - Load test should be performed as per relevant ASTM Standard. 

4 - These capacity curves are only valid for preliminary level design of foundations 


5 - Structure specific geotechnical investigations should be carried out prior to 
finalization of foundation design. 


Pile Diameter - 760 mm 


= = Pile Diameter = 1000 mm 


Pile Length Below Cut-Off (m) 


Table Е-1 


BUS RAPID TRANSIT (BRT) - YELLOW LINE KARACHI 
(Depot - 2) 


Soil Spring Stiffnesses 
Pile Diameter = 760 mm Pile Diameter - 1000 mm 


Soil Spring Stiffness | Horizontal Soil Spring| Vertical Soil Spring | Soil Spring Stiffness 
at Pile Tip otiffness Stiffness at Pile Tip 


(Horizontal) (Kvertical) 


Pile Length | Horizontal Soil Spring | Vertical Soil Spring 
below Cut-Off Stiffness Stiffness 
(Kuorizontal) (K Vertical) 


13674 
15953 1100 
18232 1250 


22/89 1550 25000 17320 1590 


150411 1700 26000 114312 1740 


оо 
177788 31000 


| ao | шо _ 
төс | зо | ао 
зо | axo | ао _ 
юзю | аво | ао 
пе | aso | шо _ 
xs | a | ao 
|: | یه‎ | s | aoo | зы? | s | мшш _ 


NOTE: 1 - The provided soil springs are only valid for preliminary level design of foundations. 
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2 - Soil springs must be reduced by applying an appropriate group reduction factor. 


APPENDIX-F 


RECOMMENDATIONS FOR CEMENT TYPE AND CONCRETE 


YELLOW LINE BUS RAPID TRANSIT CORRIDOR DEPOT-01, KARACHI 


Hecommendations for Cement Type and Concrete on the Basis of 
Laboratory Test Results and Site Condition 


The ACI 318-19 set durability demand for concrete based on the category exposure and class 
exposure of the structure, dependent on the ground and weather situation of the area. Each 
exposure category contains different class exposure. 


The class exposure describes the degree of severity of the condition of the environment. If a 
structural member falls into more than one exposure class, then the most severe exposure 
class is used for the member. 


The severity of exposure conditions influences proportion of mixture, type of cement and 
cementitious materials, and percentage of chemical admixtures like air-entertainment 
admixture. 


All type of concrete that come in contact with the groundwater, surface water or soil/rock during 
the service life of the structure need to be carefully designed. The appropriate type of the 
cement, tanking the foundation and providing a high level of impermeability are the usual 
requirement of such concretes. 


Following recommendations for protective measures are suggested for subject project against 
possible attack of exposed conditions, sulphate and chloride contents present in soil/rock and 
water encountered with the concrete structure. 


1. Exposure Category F: Concrete may experiences freezing-and-thawing cycles with 
limited or no exposure to water. The exposure category is FO. 


For such exposure, water cement ratio should be less than 0.55 and minimum concrete 
strength be more than 17 Mpa, 


No special treatment required. 


2. Exposure Category 5: | uses for concrete in contact with water or soil that contains 
sulfate ions (504) that are able to soluble in water. 
The results indicate that Water-soluble sulfate (50472) in soil, percent by mass is less 
than 0.1%. Dissolved sulfate (50472) in water are not tested 
The exposure category is 50 (normal Exposure). 
For such category Ordinary Portland Cement (OPC) be used. 


Exposure Class W: This exposure category applies to concrete in contact with 
water.Concrete contacted with water where low permeability is not needed. A structural 
member that does not require low permeability and subject to constant or occasional 
sources of water or can absorb water from soils around fall into this exposure class. 
The structural element falls into class W1. 


No special treatment required. 


3. Exposure Category C: This category applies to reinforced concrete subjected to 
situations that need extra protection to avoid reinforcement corrosion against presence 
of chloride content in water and soil. The chloride attack leads to corrosion of the 
reinforcing steel and a subsequent reduction in the strength, serviceability, and 
aesthetics of the structure. There may be wet conditions at some locations. 


The test results indicate that the chloride content іп soil are normal and also water 
table is deeper. The chloride in water are not tested. It is recommended to carry out 
chloride tests in water on appropriate no. of samples. 


However, to be on safer side, need to make concrete impermeable by implementing 
rich mix design at site. 


Recommendations For Reinforced Concrete 


Type of Cement 


Minimum Cement Content 
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Recommendations for cement type and concrete on the Basis of 
Laboratory Test Results and Site Condition 


The ACI 318-19 set durability demand for concrete based on the category exposure and class 
exposure of the structure, dependent on the ground and weather situation of the area. Each 
exposure category contains different class exposure. 


The class exposure describes the degree of severity of the condition of the environment. If a 
structural member falls into more than one exposure class, then the most severe exposure 
class is used for the member. 


The severity of exposure conditions influences proportion of mixture, type of cement and 
cementitious materials, and percentage of chemical admixtures like air-entertainment 
admixture. 


All type of concrete that come in contact with the groundwater, surface water or soil/rock during 
the service life of the structure need to be carefully designed. The appropriate type of the 
cement, tanking the foundation and providing a high level of impermeability are the usual 
requirement of such concretes. 


Following recommendations for protective measures are suggested for subject project against 
possible attack of exposed conditions, sulphate and chloride contents present in soil/rock and 
water encountered with the concrete structure. 


1. Exposure Category F: Concrete may experiences freezing-and-thawing cycles with 
limited or no exposure to water. The exposure category is FO. 


For such exposure, water cement ratio should be less than 0.55 and minimum concrete 
strength be more than 17 Mpa, 


No special treatment required. 


2. Exposure Category 5: | uses for concrete in contact with water or soil that contains 
sulfate ions (5О4) that are able to soluble in water. 
The results indicate that Water-soluble sulfate (5О472) in soil, percent by mass is 
greater than 0.296. Dissolved sulfate (50472) in water are also very high and indicate 
very severe exposure conditions 
The exposure category is S2 for Water-soluble sulfate (50472) in soil and 53 for 
dissolved sulfate (50472) in water (very Severe Exposure). 


For such category Sulfate Resistant Cement (SRC) be used. Maximum water cement 
ratio should be less than 0.4 and minimum concrete strength be more than 35 Mpa is 
recommended, 


Exposure Class W: Concrete in touch with water where low permeability is required. 
If the penetration of water into concrete declines serviceability or durability, then the 
structural element falls into this class W2. 

For such exposure, water cement ratio should be less than 0.5 and minimum concrete 
strength be more than 28 Mpa, 


3. Exposure Category C: This category applies to reinforced concrete subjected to 
situations that need extra protection to avoid reinforcement corrosion against presence 


of chloride content in water and soil. The chloride attack leads to corrosion of the 
reinforcing steel and a subsequent reduction in the strength, serviceability, and 
aesthetics of the structure. There may be wet conditions at some locations. 

The test results indicate that the chloride content in water are high and need special 
protections against corrosion. The degree of severity condition of chloride attack is 
C2. 


For such category, maximum water cement ratio should be 0.4 and minimum concrete 
strength be more than 35 Mpa, However, it is required to carry out more tests for 
chloride and sulfate on soil and water for better assessment. 


Recommendations For Reinforced Concrete 
Type of Cement oulfate Resistant Cement (SRC) 


Minimum cover to Reinforcement 
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SITE PHOTOGRAPHS 
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Plate-2: Drilling in progress at BH-47 location 
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Plate-3: Recovered SPT Sample from Split Spoon Sampler at BH-46 location 
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Plate-4: Recovered SPT Sample from Split Spoon Sampler at BH-47 location 
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Plate-6: Collected Soil Samples from BH-49 
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Plate-8: Core Box of BH-47 
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Plate-9: Core Box of BH-49 
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Exchange Information Requirement (EIR) 


1. Introduction 


The intent of this document 15 to provide a definition of all the requirements needed to implement 
Building Information Modelling (BIM) and Digital Delivery for this project. The appointed party 
is required to describe how the specifications of this document are to be met through the means of 
a Pre-Contract BIM Execution Plan (BEP) and the details will be included within the Post-Contract 


BIM Execution Plan (BEP). 


1.1 Applicable standards 


This section lists the references used for this document. 


Table 1: Document References 


References 


ISO 19650-1:2018 


ISO 19650-2:2018 


BIM Execution Plan (BEP) 


Project folder structure 


Level Of Information Need (LOIN) 


BIM Forum LOD Specification 


1.2 Project schedule and milestones 


Standards 


Organization and digitization of information about 
buildings and civil engineering works, including 
building information modelling (BIM) — Information 
management using building information modelling — 
Part 1: Concepts and principles 

Organization and digitization of information about 
buildings and civil engineering works, including 
building information modelling (BIM) — Information 
management using building information modelling — 
Part 2: Delivery phase of assets 

Based on Penn State University Psu.edu — Project 
Execution Planning Guide 

AEC UK BIM protocol file structure as well as custom 
collaboration website mentioned in IT solutions 
Uniclass 2015 

Custom CSI UniFormat 10 

BIM forum AIA 

Specifies criteria for graphical and non-graphical 
content of Building Information Models (BIMs) at 
various project stages 


The Project milestones should be defined during issuance of BIM Execution Plan. For further 
updates, they will be revised on the project schedule or once BEP is revised. 


1.3 BIM Competence 


samples of previous work experience with similar projects shall be delivered with the bid. 


1.4 BIM Specific Capability Assessment for the Contractor 


The Contractor shall be assessed based on his response to the Capability Assessment Form, as 
well as the submission of proposals to meet the requirements of this Employer's Information 


Requirement (EIR) document. 


1.5 BIM Competence Knowledge and Skill Requirements 


BIM Objectives and Processes - Contractor shall demonstrate knowledge of the underlying 
process required to support BIM uses. This will involve communicating and recording intended 
methodology which should be shared with the construction supervision BIM leader for 


confirmation prior to implementation. 
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BIM Team Capability - Experience knowledge and skill of the appointed Contractor's team 
must be sufficient to competently undertake process required to achieve the required BIM uses. 
The architects, engineers, technicians involved with providing services must be trained and 
experienced in using BIM technology and process. Also, Contractor shall submit for PM 
approval the proposed staff as noted below. 


The Building BIM Manager plays a key role in the shop drawing/as-built delivery of projects 
using technical experience and excellent people skills, the Building BIM Manager will be 
responsible for the delivery of the digital delivery of projects and guide/mentor a team of BIM 
coordinators who will report through the disciplines. Late appointment of this position will 
result will be detrimental to the deliverables and as such will incur a penalty 1f appointment and 
mobilization 1s not immediately after award. BIM Manager will be responsible for; 


• Thedigital delivery of multi-disciplinary models and information management to project 
close out 

e Тһе delivery of digital outputs within project teams and the seamless sharing of 
information with other discipline teams, both internally and externally 

e Ensuring technical quality through implementation of best practice and continuous 
improvement processes 

e Project level management of Coordinator/s 

e Develop and maintaining excellent Employer relationships through successful project 
execution 

e Management of a library of content suitable for Building’s multi-disciplinary delivery 
and integrated with the work 

e Authoring of technical proposals, including responses to EIR, producing MIDP, TIDP 
and BEPs. 


The BIM Manager shall have minimum 10 years demonstrating BIM experience. 


The BIM Coordinator plays an important role in the model delivery of projects using technical 
experience and excellent people skills, the Building BIM Coordinator will be responsible for 
the digital delivery of disciplines for projects. Working within the collective team the BIM 
Coordinator will produce multi-disciplinary and associated deliverables in an integrated and 
holistic manner using appropriate modelling and associated analytical software. As a key 
member of the regional multi-disciplinary technical team the BIM Coordinator plays a crucial 
role in the implementation of the project execution strategy, acting іп support of the BIM 
Manager. Late appointment of this position will result will be detrimental to the deliverables 
and as such will incur a penalty 1۶ appointment and mobilization 15 not immediately after award. 
The BIM Coordinator will be responsible for; 


е The digital delivery of multi-disciplinary models and information management to project 
close out 

e Supporting the BIM Manager in the delivery of digital outputs within project teams and 
the seamless sharing of information with other discipline teams, both internally and 
externally 

e Ensuring technical quality through implementation of best practice and continuous 
improvement processes 

е Task level management of the BIM model/s 

e — Assisting the BIM Manager in preparation of technical proposals, including responses to 
EIR, producing MIDP, TIDP and BEPs. 


The BIM Coordinator shall have minimum 7 year demonstrating BIM experience. 


If Ше Contractor fails to meet these requirements, he will improve skill sets or recruit additional 
technical staff before implementing processes. BIM resources should be mobilized at the 
earliest opportunity in order to ensure continuity of the modeling processes. 
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To demonstrate compliance with the above requirements, the Contractor shall submit along 
with their proposals supporting narratives from the candidates describing their BIM 
experiences, previous roles and responsibilities on previous projects of similar scale, nature and 
complexity to that of the project works. 


2. BIM Uses 


This section defines the BIM uses required at each stage of the project. The appointed party shall 
respond to the applicability of each BIM use in their BEP. 


Table 2: BIM Uses 


ти" Responsible | Description 


Using BIM software to develop the design by 
generating a Building Information Model with a 
powerful database of properties and schedules. 


Design 
Authoring 


Appointed 
Party 


Appointed Using the BIM model to periodically review the 
Party design with the stakeholders, communicate and 
Digital coordinate changes, as well as solve design and 
Design constructability issues. Design Review includes 
Reviews activities to visualize and review models to verify 
compatibility with the client requirements and 

standards. 


Appointed Using the BIM models as design delivery and for 
Party drawing production and data extraction where 
applicable as per submitted MIDPs. АП asset 
related Information are included іп the models, 
all changes in the model are reflected 
automatically into the different views and all 
views can be extracted directly from the models. 


Deliverables/ 
Production 


Appointed Engineering analysis includes sub-activities such 

Party as structural, mechanical, electrical апа 
sustainability analysis. The model 15 used as the 
base for the analytics data and the results may be 
fed back to the model depending on the tool. The 
interface between the analytics tool and model 
can be automatic, semi- automatic or manual. 


Engineering 
Analysis 


Appointed Run an iterative process based on a clash 

Party detection matrix as well as visual walkthrough 
across multiple trades to deliver a 3D coordinated 
federated model with resolved and approved 
clashes dependent on the design stage phase. 


Design 
Coordination 


Appointed A process іп which 3D clouds with properties are 
Party added to BIM models to identify the design 
changes on models as well as drawings. The link 
between the revisions and the List of 
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X Appointed 
Project Party 
Planning (4D 
modeling) 
Digital X Appointed 
Mock-up Party 
Digital X те 
Fabrication у 
Digital X Appointed 
Layout & Party 
Machine 
Control 

X Appointed 
Cost Party 
management 
(SD) 
Reality 
Capture 

X Appointed 
Change Party 
Management 
(Model Of 
Record) 

X Appointed 

Party 

Asset 
Management 
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ee Responsible 


Description 


Modifications (LOM) document available in the 
models will enable the cost consultant measures 
the design changes through the BIM models. 


A process іп which a АО model 15 to be used for 
design development, procurements tracking, 
determine constructability, influence design 
changes manage construction schedules, 
construction planning and site logistics. 


Use the BIM model to design and analyze the 
construction of a complex building system 


A process that uses digitized information to 
facilitate the fabrication of construction system 
or assemblies 


A process that utilizes a BIM model to analyze 
assemblies or automate control of equipment's 
movements and location 


Liaise and coordinate with СОЗ (Consultant 
Quantity Surveyor) in relation to model element 
eLOD/ILOD requirements as per agreed LOD 
listed іп the BEP.5D simulations as a support for 
cost analysis in conjunction with COS 


A process that utilizes 3D laser scanning during 
construction to capture and validate as-built 
condition of existing elements 


Record Modeling is the process used to depict an 
accurate representation of the physical and 
functional conditions, environment of a facility 
and its assets at a point in time. methodology for 
change management should be defined to record 
design iterations of the scope of works 


Asset management 15 the process of using the as- 
built models to perform maintenance on all 
assets. Models at each stage should contain the 
relevant information depending on the LOI to 
facilitate this process. Consultant Scope: Asset 
Information related to design stages will be 
added to the BIM model 
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3. Information Deliverables Overview 


The deliverables for the Construction phase and their frequency should be agreed on by the 
appointed party and documented in the BEP as the table 3. 


Legend: Biweekly M: Monthly 5: On Submission x: only on request 


Table 3: Information Deliverable 


Project 
4 | Deliverable Definition Stage 
| Construction 


BIM Execution Plan | Prepared by the appointed party based on BEP to — 
(BEP) demonstrate BIM capabilities, BIM uses, and to detail 
the standards and methods adopted. 


4 Master Information | The Master Information Delivery Plan (MIDP), is а M 


Delivery Plan | primary plan which is used to manage the delivery of 

(MIDP) information during the project lifecycle 

Task Information | The federated lists of information deliverables by each M 
Delivery Plan | task, including format, date, and responsibilities. 
ea 


4 | QA/QC Report | A report with the quality checks performed оп models | ^ S | 


Work іп Progress | Work in progress submissions of the Project BEEN 
Model(s) (WIP) | Information Models 
"ERO  — Lu 
Model(s) 
7 | Design Coordination 
Model(s) and 
Reports 
(2D) 
Sequencing 
Model(s) (4D) 
Sequencing (4D) 
Progress Report _ 
Data 
Model(s) 
Drawings(2D) 
reports 
15 | Laser or 
Photogrammetry 
Scans 
БЕКІГЕН | sss 
(stills/animations) 
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4. Technical Requirements 


4.1 Software Requirements 


Table 4 below lists the software and versions to implement BIM processes on this project. In 
their BEP, the appointed party shall indicate the BIM software to be used and must confirm that 
they are compatible with system outlined below. Additional uses and software can be added as 
needed. 


Table 4: Software and Versions 


Design Authoring lT 
۰ی‎ — — [| г — — 
ۓ‎ o--——— — Y 
Structure Analysis 
TBD 

[3D Coordination | | 
[Deliverables/Production | ој 


4.2 Data Exchange Format 


The appointed party shall outline their compliance with the exchange formats listed in table 5 
in the project BEP. 


Table 5: Deliverables Formats 


Deliverable File Type 


Design Authoring 


Existing Conditions Model(s) 


Design Coordination Model(s) and Reports 


[8 | Design Drawings (2D) 
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Construction Sequencing Model(s) (4D) Native 
format 

ifc 

.avi 

png 


Construction Sequencing (40) Progress Report 


11 | Asset Information Data 
ЛЁС 


12 | Asset Information Model(s) Native 
format .nwd 


As-built Drawings(2D) 
14 | As-built verification reports 


15 | Laser or Photogrammetry Scans 


Architectural renderings (stills/animations) 


4.3 Level of Information Need 


The Level of information need (LOIN) defines characteristics of BIM model elements at 
different levels of development, and their content and reliability at various stages in the design 
and construction process. 


е ПОП: Information assigned to 3D elements. 
е eLOD: Geometrical properties and constraints. 


It may be tempting to establish one-to-one correspondence between LODs and design phases, 
the obvious default being: 


Table 6: Level of Information Need 


LOD 350 | Final Design / IFC (coordinated) 
LOD 400 | Shop Drawings 
LOD 500 


For Level of Information need values and specifications of each element Appendix PRJNUM-LOI- 
AP-05-Rev X, will be available after award. 
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Table 7: Level of Information Definition 


LOD 100 LOD 200 LOD 300 LOD 350 LOD 400 LOD 500 


are 


generic 
placeholders. 


information 
attached to 
other model 
shape, location, Ni | 

А ој | | on-graphic 
elements — or for space|without referring|items as supports апа orientation M 
symbols reservation. Any to non-modeledjand connections. lof the element as 
showing  theinformation information such|The quantity, designed can беј may also be 
existence of a|derived fromjas notes — orsize, shape, measured attached to 
component 2001 dimension  call-|location, апа directly from the ће Model 
but not its|elements must belouts. The project|orientation of Ше тоде! Elements. 


shape, size, or|considered origin 1s defined|element | Since LOD 500 
precise without relates to field 


. approximate. referring to поп- ен сан 
location. Апу РР 5 verification 


information 
derived from 


and is not an 
indication o 
progression to 
a higher level 
of model 


information 
such as notes or 
dimension call- 
outs. 


information 
considered such as notes or element 
approximate dimension call- geometry ог 
outs. non-graphic 
information, 
this 
Specification 
does not 
define or 
illustrate it. 


Refer to BIM Forum Level of Development Specification for more detailed description of element 
specific LOD 
BIMForum - LOD 


4.4 Training 


The appointed party shall ensure the availability of competent resources equipped with the 
required hardware and software to deliver the requirements of the project. The appointed party 
shall be responsible of training its project team members on the relevant software and 
management processes if skills gaps are identified. 
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5. Management 


5.1 Roles and Responsibilities 


In order to develop the project successfully, the project requires specific roles and 
responsibilities performed by the different parties and described in table 8. 


Table 8: Project Information Responsibility Matrix 


ISO Activities/Tasks Appointed 
19650 party 


5.4 Appointment 
5.4.1 | Confirm the delivery team's BIM execution plan 


5.4.2 | Establish the delivery team's detailed responsibility matrix 


— 


КАСІ) 
5.4.3 | Establish the appointed party's exchange Information 
requirements 


544 
53 


5.5.3 | Тез the project's information production methods and procedures 
5.6.1 | Check availability of reference information and shared resources 


55 
563 
E 
563 
57 


9.7. d Submit information model for authorization 


X 
l x 
5.5.2 | Mobilize information technology X 
X 
l x 
3.4.2 Review and authorize the information model 

5.7.3 Submit information model for acceptance X 
5.7.4 Review and accept the information model 

Д Project close-out 


5.8.1 | Archive the project information model 


5.8.2 | Capture lessons learned for future projects X 


5.6 Collaborative production of information. 


Ба 
543 | 
546 | 
[5.4.7 | 
БЕЛЕ 
552 
562 
563 | 
564 | 
[$65 | 
572 
573 | 
574 | 
581 | 
БЕРІ 
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5.2 Collaborative Working 


The exchange of information between all stakeholders 15 critical to the success of the project. 
The appointed party 15 required to implement and manage a project СРЕ, as described in ISO 
19650-2:2018. 


5.3 System Performance 


The appointed party should ensure that the hardware allocated to the project supports the 
development of the project scope and covers all project uses. The network capacity and 
capability should also be compatible with the project requirements. The appointed party should 
detail their hardware capability in their BEP. 


5.4 Model Break Down 


Consistent customer practice 15 to break up large models into multiple files of about 200 MB 
each. It 1s the responsibility of the appointed party to proactively manage this requirement 
utilizing appropriate volume strategies. 


5.5 QA/QC 


The BEP should explain the quality control system adopted by the appointed party to maintain 
the integrity of the information model and outputs. The BEP shall provide detailed response in 
the BEP to the Quality assurance and control procedures along with the Software used to 
support these procedures. 
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